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CHAPTER I. INTRODUCTION 
The General Setting 
American agriculture is experiencing a phenomenal rise in 
productivity. Even with dramatic increases in population and 
per capita income, there has been a growing tendency for 
agriculture to produce in excess of domestic requirements and 
foreign outlets for farm products. During the 1950's, large 
quantities of surplus farm commodities were purchased by the 
government in an effort to bolster farm incomes. Sales of 
these commodities to the government generally required farmers 
to comply with acreage limitations on their production. How­
ever, due to rapidly increasing yields, acreage limitations 
have not always been adequate to prevent the accumulation of 
surpluses. 
Policy makers have apparently viewed this overcapacity 
situation as a temporary problem. Consequently, the main goal 
of government policies has been to maintain farm incomes — 
hoping that increasing demands, farm enlargement, and other 
adjustments would eventually bring production into balance 
with demand. 
It is now recognized (31, 63,  83 ,  l4l, l47) that over­
capacity in agriculture is likely to increase over the next 
two decades. To reduce excess stocks, the government is now 
offering a large-scale, short-term program that diverts land 
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from the major crops of an area which are in surplus to other 
crops and acreage reserves. Acreage allotments have been 
administered more or less proportionally over all producing 
areas for the major crop of each area. Farmers in many areas 
have used the land diverted from their major crops to produce 
crops that are already in surplus and under acreage allotment 
elsewhere. 
Various areas in the United States are known to have dif­
ferent advantages in producing agricultural commodities (i.e., 
soil, topography, climate, biological factors, technology, and 
site). In view of these differences it is unlikely that eco­
nomic efficiency criteria would dictate that each area make 
proportional adjustments in its major crops in order to bring 
production into balance with demand. Further, changes in eco­
nomic and technical circumstances are taking place at differ­
ential rates over the various regions; some regions have been 
gaining in their relative advantage in producing certain prod­
ucts while some are losing their advantages. Regional patterns 
of land use encouraged by national policies may deviate sub­
stantially from those that would occur under a more uncon­
strained general equilibrium in agriculture. Some regions may 
be required to shift entirely to grazing and forage production 
or perhaps go completely out of production under equilibrium 
conditions (64). Such adjustments would pose serious social 
and economic problems to those involved. 
Society recognizes that agriculture is burdened with large 
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adjustments and accepts responsibility for reducing the hard­
ships that arise in the process of making these changes. How­
ever, there is increasing pressure on policy makers to con­
struct programs that bring about more permanent adjustments. 
It is hoped that such programs would facilitate an effective 
means of making a transition to free markets. 
If government controls in agriculture are to be discon­
tinued entirely, policies must be designed to eventually 
achieve regional patterns of production consistent with general 
equilibrium. Obviously, then, it is of prime importance to 
determine adjustment potentials for each producing region. In 
so far as possible, consideration must be given simultaneously 
to the many commodity sectors and to competition among regions 
for the limited market for commodities. 
Equilibrium conditions not only require that resources be 
optimally allocated within individual farms; but resource 
allocation must also be optimum between farms within regions, 
between regions, between agriculture and other industries, 
within time periods, and between time periods. Such a com­
prehensive equilibrium analysis is unfeasible due to limiting 
research funds, time, and technical problems. However, due 
to rapid developments in analytical techniques by regional 
economists and increased computer capacity, it is now feasible 
to analyze static, spatial equilibrium of many commodity sectors 
within agriculture. 
The analytical techniques on which such analyses are based 
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are due largely to the contributions of Samuelson (l42), Baumol 
(lO), Koopmans (104), and Beckman (11 ). Data inventories ac­
cumulated from previous empirical work also contribute greatly 
to the development of regional analyses of increasing scope 
and generality. 
Several empirical spatial equilibrium analyses are of 
particular interest and importance as antecedents to this study. 
Previous Studies 
Pox, Judge, and Henderson (50, 95, 72) were among the 
first to demonstrate how simplified models of a regionally 
defined economy can be used in empirical analysis. 
Fox constructed a ten-region model of the livestock-feed 
economy (50). He assumed quantities of feed and number of live­
stock to be predetermined. Transportation costs were also pre­
determined and assumed independent of volume. Using a statis­
tical demand function for feed grains in each of ten regions. 
Pox then determined the net price of feed in each region, the 
aggregate trade in feed grains, and the quantity of exports 
and imports for each region. In a subsequent study in col­
laboration with Taeuber (51), Fox used a model in which the 
numbers, prices, and flows of livestock, as well as the prices 
and flows of feed, were endogenous variables. 
Henderson used the "transportation" method of linear pro­
gramming to determine the short-run optimum (minimum cost) 
regional pattern of coal extraction and distribution as well 
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as the regional delivery prices and per unit royalties accruing 
to each deposit. This coal model featured l4 spatially separa­
ted consuming regions, each with a fixed demand for coal. 
Fixed quantities of coal in 11 of these regions were available 
to be extracted and distributed to the demand centers. Each 
of the 11 coal producing areas could compete in supplying the 
demand for coal in each of the l4 coal consuming regions. 
Henderson also demonstrated that, with certain assumptions, 
the optimum solution derived by linear programming completely 
describes the short-run equilibrium situation in a purely 
competitive economy (72). 
Judge also used predetermined supplies in his model deal­
ing with eggs. This model featured 12 spatially separated 
regions. Each region was assumed to have a given demand curve 
for eggs. Using, in addition, a given supply of eggs and fixed 
transportation costs independent of the volume shipped. Judge 
found the equilibrium prices and quantities of eggs as well as -
the optimum interregional pattern of egg shipments (95). 
Schrader and King (l43), in analyzing the location of 
commercial beef feeding lots, employed 20 regions. The supply 
of feeders, roughage, and feed concentrates available for 
cattle feeding was established for each region. The regional 
feed lot capacity was assumed to be perfectly elastic at a 
given cost. Nine feeding alternatives as well as transporta­
tion possibilities for roughage, concentrate feeds, feeder 
calves, meat, and finished live animals were defined. Using 
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linear programming the net profits to the industry were max­
imized. Within this framework the authors determined the 
optimal regional pattern of cattle feeding, flows of feed, 
feeder calves, and the finished product. 
Egbert and Heady in the initial phase of their work in 
regional adjustments in crop production were the first to deal 
with more than one product within the framework of spatial 
equilibrium analysis in agriculture (35, 36, 37). Thus, their 
analysis of the wheat-feed grain sector of agriculture con­
sidered optimal resource allocation between wheat and feed 
grains within regions as well as among regions. For this 
phase of their analysis 104 distinct producing regions were 
delimited. For each of the 104 regions, three producing ac­
tivities (wheat for food, wheat for feed, and feed grains) 
competed for a predetermined quantity of cropland. Total pro­
duction costs were minimized for specified national requirements 
of wheat and feed grains. Although regional demands were not 
specified and hence no transportation possibilities were con­
sidered, regional production costs were adjusted by regional 
price differentials. Within this framework the equilibrium 
patterns of wheat and feed grain production were determined, 
as well as regional land rents, total land use, the location 
of excess land, and the equilibrium prices for wheat and feed 
grains. Results were obtained for several different levels of 
demand. In addition to the 1954 levels of technology initially 
assumed, results were obtained for a set of input-output rela-
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tlons estimated to represent full adoption of available tech­
nologies over all regions. In the next phase of their analysis 
(38) soybeans and cotton were included along with wheat and 
feed grains, and the number of producing regions was extended 
to 122. 
In a later study by Egbert, Heady, and Brokken (39), the 
wheat-feed grain sector of United States agriculture was con­
sidered within a framework of the initial 104 producing regions 
but with 10 spatially separated markets. 
Whittlesey and Heady later developed more generalized 
models of the wheat, feed grains, soybean, and cotton complex 
(201). These models were designed to determine optimal re­
gional patterns of production and distribution of the commod­
ities considered under various government production control 
programs. Thirty-one demand centers were employed with l44 
producing regions. Multiple land restraints within each pro­
ducing region were defined. Maximum acreages were established 
for each crop. In their most sophisticated model, the land 
restraints were further stratified by establishing three dif­
ferent qualities of land within each of the l44 producing re­
gions. In addition, several different levels of demand were 
considered. This work was based on demand requirements and 
input-output relations estimated to exist in I965.  
Skold and Heady, using the same regions and commodities 
as Whittlesey, projected input-output relations and demands to 
1975 (147). Their objective was to determine potential adjust­
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ments In regional patterns of production and product distri­
bution under several levels of projected demands and technology. 
The results of their analysis indicate, depending on assumptions 
regarding demand and technology, that from 42 to 100 million 
acres of cropland may be left idle in balancing production with 
demand in 1975. 
The Specific Problem 
The magnitude and persistence of adjustments required of 
agriculture in the United States have been well established. 
The studies in collaboration with Heady by Egbert, Whittlesey, 
and Skold indicate that large areas of land would not be needed 
if production of the major field crops were brought into bal­
ance with demand. The location of this submarginal land is not 
uniformly dispersed over the United States. A substantial 
percentage of the cropland in the southeast, Mississippi Delta 
states, and the Great Plains is designated as sub-marginal by 
these studies. Adjustments in crop production consistent with 
economic efficiency criteria might impose severe hardships on 
the entire economy of these areas (64, pp. 194-200). 
Possibilities exist for economic adjustments in land use 
in these areas without complete abandonment through livestock 
production. Too, livestock feeding accounts for a major part 
of the demand for feed grains and oil meals. Thus, adjustments 
in regional patterns of livestock production will cause shifts 
in the regional demands for feed concentrates. In turn, shifts 
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in regional demands for feed will affect interregional flows 
of feed grains and oil meals — if not the location of their 
production. 
The present study is designed to analyze crops and live­
stock simultaneously under a spatial equilibrium or interre­
gional competition framework. As in the Egbert-Skold-Whittle-
sey and Heady studies mentioned previously, this analysis con­
siders wheat J feed grains, soybeans, and cotton. In addition, 
land normally available for the production of these crops is 
given the alternative to be used for the production of har­
vested roughages and/or for grazing. Livestock activities 
considered are dairy, hogs, beef cow-feeder calf, yearling 
feeders, and beef feeding. 
Objectives 
The objectives of this study are to: 
1. formulate models for analyzing interregional compe­
tition in producing wheat, feed grains, soybeans, 
cotton, beef, pork, and milk; 
2. determine optimal regional land use and production 
patterns for these commodities; 
3. determine the changes in optimal patterns of produc­
tion from (a) changes in commodity demands, (b) dif­
ferential rates of change in livestock production 
techniques among the many livestock producing re­
gions, and (c) from one period to another; 
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4. determine equilibrium returns to the various cate­
gories of land in each region; 
5. determine equilibrium prices for the commodities ana­
lyzed; and 
6. suggest potential modifications and expansions for 
the model used to achieve more accuracy and realism 
in future studies. 
Method and Scope of the Analysis 
The general analytical method used for this study is 
similar to that used by Egbert, Whittlesey, and Skold, Re­
gional constant-cost supply functions are used to reflect 
average physical input-output relations. However, in contrast 
to these previous studies, the part of the demand for feed 
concentrates due to livestock is endogenous to the model (i.e., 
the regional demands for feed concentrates are dependent on 
the location of livestock production). Feed concentrate 
demands by animals exogenous to the analysis, by industrial 
users and by foreign countries, are predetermined. Wheat may 
be used for livestock feed if wheat is competitive with feed 
grains for that purpose. 
Separate transportation activities are used for each of 
the intermediate and final commodities except for cotton lint. 
Intermediate commodities include feed grains, wheat used for 
livestock feed, soybean meal, cottonseed meal, hay, yearling 
feeders, and beef calves. Final commodities include cotton 
11 
lint, wheat used for human consumption and export to foreign 
countries, fluid milk, manufactured milk products, pork, and 
two different qualities of beef (grain-fed beef and nongrain-
fed beef). In addition, the models feature the possibility 
for adjustments in land use within each area from the more 
intensive uses to less intensive uses. This feature provides 
for the most intensively used land to be transferred to hay 
production, thence to grazing, and finally to no productive 
use at all. 
As was the case in many of the previous spatial equilib­
rium models, the method of least-cost linear programming was 
employed for each of three basic models. 
The first model contained commodity requirements and pro­
duction and distribution relations estimated to exist in 1954. 
The second model featured data estimated for 1965. For the 
third model, input-output coefficients for livestock were 
representative of those obtainable at uniformly high levels 
of management within each region, while average I965 coeffi­
cients were used for the other activities. 
The models feature 20 livestock producing regions within 
which are one or more crop producing areas. A total of 157 
distinct crop producing areas are delimited. Transportation 
possibilities for interregional exchange among 20 spatially 
separated markets are also featured. 
Several solutions were obtained for each of these models 
as restraints for livestock capacity and demands were varied. 
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PoultryJ sheep, and certain crops of major importance in 
some areas are not considered in this study. Nevertheless, 
this study is considerably more comprehensive than any that 
have preceeded it. The results should provide additional in­
sights into the nature of the disequilibrium in agriculture. 
The necessary conditions for linear programming were met: 
(a) at least one resource is limited, (b) there are a finite 
number of production processes and resource restrictions, (c) 
divisibility of inputs and outputs for any positive level, and 
(d) constant input-output coefficients. 
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CHAPTER II. THE ANALYTICAL FRAMEWORK 
Assumptions 
In order to reduce analysis of the "feed-livestock" 
sector of agriculture to a manageable size, several sim­
plifying assumptions are necessary. Nevertheless, they permit 
considerable detail and comprehension in dealing with the 
objectives of this study. 
The basic assumptions 
1. There are n unique, spatially separated, and inter­
dependent producing areas with many producers of 
wheat, feed grains, soybeans, cotton, hay, and/or 
silage. 
2. There are m spatially and interdependent consuming 
regions, each possessing (a) a predetermined demand 
for wheat, feed grains, oil meals, harvested rough-
__ age, and (b) a potential demand for the same commod­
ities derived from livestock that may be produced to 
meet each region's predetermined demand for pork, 
fluid milk, manufactured milk products, "grain-fed" 
beef, and "nongrain-fed" beef. 
3. There are m spatially separated and interdependent 
livestock producing regions (congruent wit# the m 
consuming regions) with many producers of at least 
one type of livestock — milk cows, hogs, beef cows. 
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yearling feeder calves, and cattle on fattening rations. 
4. All of the producers in each of the n crop producing 
areas or m livestock producing areas have the same 
input-output coefficients. 
5. The products within each of the demand categories are 
homogeneous. 
6. The products within each intermediate product category 
are homogeneous. 
7.  Livestock production is initially limited to the max­
imum historical number of each type of livestock in 
each region. (This assumption is relaxed in subse­
quent solutions.) 
8. Total crop production is limited only by the amount 
of land available. 
9.  Land is substitutable between crops within an area in 
the following manner: 
(a) hay can occupy all of the cropland, 
(b) wheatJ feed grains, feed grains-soybean rota­
tions, or feed grains-silage rotations can 
occupy all of the cropland except that histor­
ically planted to hay and that required for crops 
exogenous to the study, and 
(c) cotton is restricted to its past maximum acreage. 
10. Wheat may substitute for feed grains as a livestock 
feed if wheat is a lower cost source of feed concen­
trates . 
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11. All of the relevant and necessary transportation 
possibilities between consuming regions are spec­
ified . 
12. Only railroad transportation is available or if other 
types of transportation are available they have the 
same cost as rail transportation. 
13. Transportation facilities are not limiting and are 
available at constant per unit costs over all levels 
of commodity movements. 
14. Current demand must be met from current production. 
15. Factors of production other than land are available 
at constant costs within each producing area or re­
gion. Further, these costs are known. 
1 6 .  The objective of society is to obtain the required 
product at least possible cost. 
1 7 .  The equilibrium demands of final commodities are 
known. 
The above assumptions characterize the crop-livestock 
sector of the economy as a purely competitive economic system. 
Too, these assumptions allow us to determine a spatial equi­
librium with least-cost linear programming.^ 
For formal treatment of linear programming and the theory 
of general equilibrium the reader is referred to Dorfman, 
Samuelson, and Solow (34, Chapters 13 and 14). 
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Competitive Equilibrium 
Linear programming has proven to be a very useful device 
in demonstrating the nature of competitive general equilibrium. 
The following quotation is particularly significant in pointing 
out the nature of factor returns and value of output under a 
competitive equilibrium. 
". . . linear programming has inevitably 
alerted us to the following vital but 
little-appreciated fact. Hidden in every 
competitive general-equilibrium system is 
a max^um problem for value of output and 
a minimum problem for factor returns." 
(34, p. 370) 
We are alerted to this fact by the duality theorem of linear 
programming. 
At equilibrium the perfectly competitive system cannot 
reallocate its resources among alternative uses such that 
resource owners can earn more. Nor can consumers realize 
fulfillment of their wants at a lower total resource cost. 
Also, under a perfectly competitive system equilibrium con­
ditions require that total costs be equal to total revenue 
(zero profits). This situation results from negotiations 
among "many" producers and "many" consumers in the market for 
scarce resources and final commodities. Participants in the 
perfectly competitive market have perfect knowledge and are 
not restricted in any way in their negotiations. 
Through these negotiations every scarce resource will 
earn a positive return or net rent, and every product that 
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uses scarce resources In its fabrication will have a positive 
price. 
Under long-run, competitive, general equilibrium the abso­
lute price levels are indeterminate. Since demand functions 
are homogeneous of degree zero in prices, only relative prices 
can be determined. However, since we are dealing in partial 
equilibrium and certain resources or factors have predetermined 
prices (assumption 15), the equilibrium factor prices or returns 
to scarce endogenous resources (land), and the product prices, 
can be determined. These price levels then are determined In 
relation to the price levels of the factors of production 
exogenous to the model. 
Partial spatial equilibrium 
Since total profits are zero at equilibrium, the minimum 
outlay for products by consumers must be equal to the maximum 
returns to producers. Thus, in a programming analysis, it 
would appear as logical to minimize total costs for given out­
put requirements and factor prices as to maximize net revenue 
when both product and factor prices are given. 
Let us examine the nature of the solutions obtained to a 
partial spatial equilibrium problem under two alternative func­
tional s : (a) minimum total cost, and (b) maximum net revenue. 
The nature of the solutions to these two different approaches 
can be shown graphically. For simplicity, suppose a partial 
spatial equilibrium problem for n spatially separated producing 
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areas, each producing one or more of m agricultural commodities 
for one market. Further, suppose that land is the only limiting 
resource — other factors possessing infinitely elastic supply 
functions. Suppose also that production costs excluding land 
are adjusted by regional price differentials. 
Figures 1(a) and l(b), respectively, are graphic repre­
sentations of (a) the minimum cost solution and (b) the max­
imum net profit solution for one of the m commodities in the 
simple spatial economy described above. In figure 1(a) the 
output of a commodity is accumulated over regional or area 
firms and plotted against unit costs for each firm. The 
firms are placed from left to right in order of ascending unit 
costs. In figure 1(b) the output of the same commodity is 
accumulated from left to right in order of firms with descend­
ing unit net revenues. 
In figure l(a) = Cj + tj where cj is the observed unit 
costs in area J and t- = - P., regional price differential --J J 
pj is the observed unit price in area j and P^ is the maximum 
price in some base area. Q is the predetermined output re­
quirement. Area j = 2 is the highest cost region. Since price 
equals total costs in all areas the implicit product price is 
P and the distance between P and c* is the land rent imputable 
J 
per unit of output. Hence, total unit cost in each region is 
c' plus the implicit scarce resource costs P - c'. In area J J 
j = 2 all of the land was not used, therefore, land is not 
—" I 
scarce in area 2 and P - Cg = 0. 
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COSTS 













(B) NET REVENUE MAXIMIZING 
(OUTPUT) 
Figure 1. Graphic representations of spatial equilibrium' 
solutions under (a) a cost minimizing functional 
and (b) a profit maximizing functional 
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The shaded area above the stepped function In Figure l(a) 
represents the total returns to land in all areas. The area 
bounded by the stepped function and the predetermined output 
DQ is the total nonland costs over all areas. Implicit total 
revenue is the sum of both these areas or the area Oc^^'Q. 
Figure 1(b) depicts the model when total net revenue is 
maximized. Unless we specify that the output for the maximum 
is q n Q, the linear programming solution stops at q^. The 
shaded area in 1(b) that represents total net revenue or total 
returns to land is the same whether output q, "q, or q' is pro­
duced. Since Pg - = 0, no rent is forthcoming in area 2 
over the output q q*. 
A proof that the solutions and returns to land are the 
same for both l(a) and 1(b) is given in (38, pp. 56-57): that 
isJ the solutions are identical if the total output is pre­
determined for both cases (Q = "q) and price differentials are 
included in the minimizing approach as described for the pro­
blem just stated. 
However, for the present study the model and assumptions 
are somewhat different from the postulations for the above 
simple problem. Before taking up the appropriate functional 
for the present analysis let us examine Egbert's formal proof 
showing that programming results are the same when outputs are 
fixed, and when either (a) net revenue is maximized using ob­
served prices or when (b) costs, adjusted by price differ­
entials, are minimized (38). 
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Let P^j denote unit price of j-th product in i-th area. 
denote maximum price of j-th product in some base J 
area, 
t^^ denote price differential of j-th product in the 
i-th area: 
^ij = ^j " ^ij* 
C. . denote unit cost of j-th product in i-th area X J 
excluding land cost. 
The solution to the maximum profit problem is 
f(P) = % E (P.. - c^ ) X a maximum (2.1) 
1 j iJ iJ Ij 
i = 1, 2, ..., m producing areas, and 
j = 1., 2) n products. 
Subject"to AX ^  b and X z 0 in which A is a matrix of input-
output coefficients, X is a vector of activity levels, X.and 
^ J 
b is a vector of land and output constraints. Function (2.1) 
can be transformed as follows: 
' (P) = s (Pu - =u) I (P,2 -
+  . . .  +  S  { P , „  -  0 .  )  ( 2 . 2 )  in in ' in 
or f(P) = r p° X,, -
'*^12* °i2^ ^12]+ ... +S |^(Pn 
- <=in) %nj- (2.3) 
Since outputs of the m products S X^,. (j = 1, 2, 3, ..., m) 
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are fixed 
I  \ i  = h  • I ^ 11 Pi = \ 
I i^2 --  ^^ 12 ^ 2 = 2^ 
Now collecting constants in (2.3) 
f (P) = Eg + ... + j- I (t^i+ Oil) 
" f °12^ ^ 12 " ••• ' 1 °in' 
Xi„ (2.4) 
sum (2.4) over j 
f(P) = K - Z T (t + c ) X. . (2.5) 
i j iJ iJ iJ 
for ( 2 . 5 )  to be a maximum^ the terms to the right of the minus 
sign must be a minimum. 
Therefore, if the problem in (2.1) is reformulated as 
f(c) = D T, (t..+ c..) X., a minimum (2.6) 
i j iJ ij 
subject to the same constraints as for function (2.1) 
AX ^  b 
X a 0, 
the solution must be identical in X. . and in imolicit land ij 
rents. Thus, the shaded areas are the same in Figures l(a) and 
1(b) and each area firm in 1(a) will appear with the same out­
put as in l(b) if q" = Q. 
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But suppose we have several markets and want also to 
Include transportation alternatives. The observed prices for 
the profit maximizing approach must be effected by costs of 
transportation from the producing regions to the various 
markets. Commodity prices will be relatively low in regions 
distant from major markets because transportation costs must 
be incurred for those regions to compete in distant markets. 
If transportation alternatives are included at observed costs 
and producing activities at observed prices in a profit max­
imizing model, are not twice the actual transportation costs 
burdening some areas? If price differentials are due solely 
to transportation costs, producing activities in some regions 
will indeed have been burdened with doubled transportation 
costs in our model — once through observed local prices which 
reflect transportation charges, and again by including the 
transportation charges explicitly. It would be most difficult 
to make adjustments in observed prices for transportation 
effects since existing situations may deviate from optimal 
situations. 
Furthermore, per acre costs or per head costs incurred in 
producing the various agricultural commodities are much more 
stable than commodity prices. Thus, for spatial analyses it 
is often much more logical to employ cost minimizing func­
tional s . 
The profit maximizing approach to spatial equilibrium 
analyses of the type just described presumes knowledge of equi-
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llbrlum prices. The cost minimizing approach presumes knowledge 
of equilibrium quantities of total output for each commodity. 
For this study the levels of commodity demands are specified, 
thus the minimum cost functional was employed for each of the 
three models. 
The Specific Models 
Three different models are employed for analysis of the 
crop-livestock sector of the economy in the United States. 
The specific nature of the models is described in this section. 
The 1954 model 
First data were developed for crops and livestock repre­
senting technology levels and output requirements for 1954. 
The reasons for starting with this time period were threefold. 
First, data for wheat, feed grains, soybeans, and cotton were 
available. Next, a considerable lag in the publishing of data 
exists — particularly for information on basic inputs for the 
various agricultural commodities. Finally, a comparison of 
the results in the crop sector from this more general model 
with Egbert's results for 1954 is useful for (a) indicating 
modifications in the model for subsequent time periods and for 
(b) demonstrating the effects of including livestock in anal­
yses of adjustments in crop production patterns. 
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The 1965 model 
The 1965 model is based on input-output relations and out­
put requirements estimated for 1965. The accumulation of basic 
data from work on the 1954 data and data made available from 
the work of Skold and Whittlesey was important in developing 
the programming coefficients for this model. 
The efficient livestock management model 
The third model uses the same crop input-output coeffi­
cients and the same constraint vector used in the 1965 model, 
but features livestock coefficients representing levels of 
efficiency achieved by the more efficient producers in each 
region. This model is hereinafter referred to as the E. M. 
model. 
Several solutions were obtained for each of these three 
models. Livestock capacity constraints were varied from the 
initial levels up to 300 percent of the historical capacity 
constraints. Demand constraints were varied (l) at the initial 
livestock capacity levels and (2) at the highest livestock 
capacity levels. 
Regional boundaries were modified somewhat from those 
used in the studies with which comparisons are made. Reasons 
for these modifications will be presented in the following 
discussion. 
Delimitation of regions 
One hundred fifty-seven crop-producing and 20 livestock-
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producing, product-demand regions were delimited within the 
conterminous United States. Appendix A.15 lists the crop pro­
ducing areas by consuming (or livestock-producing) regions. 
The types of regions to which reference will be made Include 
(l) crop-producing regions, hereinafter referred to as "crop-
producing areas" or Just "areas" and (2) "regions," "live­
stock regions," or "consuming regions" which have reference 
hereinafter to the 20 region delimitation. 
Delimitation of crop-producing areas The crop-producing 
areas used in the study correspond largely with those used by 
Egbert (35, 36, 37, 38, 39). However, if areas delimited by 
Egbert transcended the boundaries of one of the 20 demand (live­
stock) regions, his areas were subdivided into one or more 
areas such that none of the smaller areas then transcended the 
boundaries of the livestock regions. This subdivision resulted 
in 136 acres as compared with Egbert's 122 areas. Areas 138 
through 157 encompass the so-called "wîilte areas" or those 
areas not considered by earlier phases of this study by Egbert, 
Skold, and Whittlesey. Areas 138 through 157 were excluded 
from these studies because they account for very little grain 
production. Historically, areas 1 through 137 accounted for 
95, 97, 93, 84, 99, 99, and 99 percent respectively of the 
United States production of wheat, corn, oats, barley, grain 
sorghum, soybeans, and cotton. Areas 138 through 157, while 
not participating greatly in the production of these crops, 
have relatively more significance in the production of har­
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vested roughages and of forages for grazing. 
The selection of these crop-producing areas may appear to 
be somewhat arbitrary. Thus, a review of the delimitative 
procedures used by Egbert is in order. These areas are based 
primarily on the state economic areas as defined by the 195^ 
Census of Agriculture. First, four classes of economic areas 
are defined : 
(a) Areas with grain, soybean, or cotton production 
uniformly distributed. 
(a) Total harvested acreage of these crops, 25 per­
cent or more of total cropland. 
(b) Total harvested acreage, less than 25 percent 
of total cropland. 
(B) Areas with production not uniformly distributed. 
(a) Total harvested acreage, 25 percent or more of 
total cropland. 
(b) Total harvested acreage, less than 25 percent 
of total cropland. 
Dot maps showing geographic distributions and concentra­
tions of the harvested acreage of wheat, feed grains, cotton, 
and soybeans in 1954, were used to place state economic areas 
in either groups (A) or (B). Group (A) was divided into classes 
(Aa) and (Ab) by computations from the 1954 Census of Agricul­
ture Tables 1 and 6. County acreages from census tables 1 and 
9 were used to classify areas as (Ba) or (Bb). Thus, state 
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Figure 2. Geographic location of crop producing areas 
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and county boundaries only were used for areas classified under 
(Bb) and (Ba). Finally, classes (Aa) and (Ab) were aggregated 
into 122 areas. This aggregation was based on the following 
criteria; state economic areas must be (a) contiguous and 
(b) similar in yieldsj similar in the proportion of the seven 
crops; and similar in the number of combines, corn pickers, 
and tractors per 1,000 acres. 
The delimitative criteria for areas 138 through 157 were, 
however, much more arbitrary. These areas represent the re­
sidual within the livestock regions not included in Egbert's 
study. Some of these areas are quite large and may be very 
heterogeneous. However, combined they produce only 5, 3,  7 ,  
6, 1, 1, and 1 percent respectively of the wheat, "corn, oats, 
barley, grain sorghum, soybeans, and cotton production of the 
United States. 
Delimitation of livestock-producing, product-demand re­
gions The deliniation of the livestock-producing, product-
demand regions is shovm in Figure 3. The delimitative criteria 
for these regions was more arbitrary. First, considering the 
computational capacity remaining after the crop-producing re­
straints were considered, a maximum of 20 livestock regions 
was established,^ Boundaries of the regions were required to 
Actually, late in the development of the data for the 
models, it was decided to drop sheep production and lamb feeding 
activities. Without the sheep sector more regions could have 
been added. The computational capacity at the time was 1,024 
equations and only 890 equations were finally used. 
Figure 3* 
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be such that they could be aggregated into the 10 regions fre­
quently used by the USDA, as in Figure 4. Finally, the re­
gional delimitation is such that it approximately corresponds 
to the block rate structure used for establishing rail tariffs. 
Activities and constraints 
Each of the three linear programming models developed for 
this study consists of 5,131 real activities and 890 equations. 
The density of this matrix is O.38 percent. This low density 
may suggest that little interaction exists among areas and re­
gions. For interaction or competition among the many areas to 
existJ the activities of one region or area must have equations 
in common with the activities of another region or area. Or, 
two regions without equations in common may compete with each 
other because both have activities with equations in common 
with a third region. Transportation activities provide the 
main linkages among regions. These linkages, explained more 
fully later, bring all of the regions into competition with one 
another for the many commodity markets. The general model is 
summarized in Figure 5. 
Land constraints There are four land constraints for 
areas which have historically produced feed grains, wheat, soy­
beans arid tame hay as well as cotton and wild hay. For those 
areas which have produced no cotton or wild hay, only two land 
constraints were used. In addition, there is one pasture con­










Figure 4. Map of 10 U. 8. D. A. regions 
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Land constraints were developed as follows: 
Land-1 - is the 1953 acreage of cotton. 
Land-2 - is Land-1 plus the 1953 acreage of wheat, corn, 
oats, barley, grain sorghum, soybeans, corn 
silage, and sorghum silage. 
Land-3 - is Land-1 plus Land-2 plus the acreage of all 
tame hay, 
Land-4 - is 1953 acres of wild hay, and 
Land-5 - is a pasture restraint measured in animal unit 
months (A.U.M.).^ (There is one Land-5 restraint 
for each of the 20 livestock regions. Hence, 
pasture from all of the crop-producing areas 
within their corresponding livestock region are 
aggregated.) Land-5 includes cropland pasture, 
open permanent pasture, woodland pasture, and 
pasture not in farms — each weighted by its 
appropriate A.U.M. coefficients — plus Land-3 
weighted by its appropriate A.U.M. coefficient, 
then aggregated over all crop areas in each live­
stock region. All land for crops endogenous to 
the" model was assumed to be available for grazing 
in each region. 
^The measurement of A.U.M.'s will be discussed in Chapter 
III. 
I 
Figure 5. Representative tableau of models with two crop producing areas within 
each of two livestock producing or consuming regions 
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Crop producing activities 
As indicated in Figure 5, a crop producing area has po­
tentially nine crop activities: cotton, wheat, feed grain 
rotationsJ feed grain-soybean rotations, feed-grain-silage 
rotations, feed grain-soybean-silage rotations, hay, hay-
silage rotations^ and wild hay. Silage is defined as corn or 
sorghum silage. Feed grain rotations are defined as the ob­
served proportions of corn, oats, barley, and grain sorghums. 
There are one or more areas within each livestock (demand) re­
gion (see Figures 2 and 3). 
The land requirements for these cropping activities are 
as follows: To produce an acre of cotton requires one acre 
each from Land-1, Land-2, Land-3, and the pasture productivity 
coefficient of one acre of cropland from Land-5. To produce 
one acre of wheat, feed grains, or other crop activity ex­
cluding hay and cotton requires one acre from Land-2, Land-3, 
and the pasture productivity coefficient of one acre of crop­
land from Land-5. Tame hay requires land from Land-3 and a 
portion of Land-5 as well. 
The output of the cropping activities is "fed" into 
accounting rows with one exception. Cotton lint output from 
all cotton activities is channeled into one national cotton 
lint demand row. Accounting rows for each of the 20 regions 
include (l) wheat demand, (2) feed grain accounting, (3) 
soybean meal accounting, (4) cottonseed meal accounting, and 
(5) hay accounting. "Feed transfer" activities are employed 
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to transfer commodities in the accounting rows to livestock 
feed supplies. However, before any of the commodities entering 
these accounting rows can be used for livestock feed it is 
necessary to meet a predetermined demand of wheat, feed grains, 
soybean meal, and cottonseed for human consumption, industrial 
uses, and foreign exports. These requirements are entered as 
negative supplies in the appropriate rows. 
Feed transfer activities 
Peed requirements are defined in terms of feed units, pro­
tein, and harvested roughage. Peed transfer activities are 
employed to move the various types of feed stuffs from the 
accounting rows mentioned above to the livestock feed supply 
rows. They are: (l) wheat to feed units and protein, (2) 
feed grains to feed units and protein, (3) soybeans to feed 
units and protein, (4) cottonseed meal to feed units and pro­
tein, and (5) hay to "roughage." Silage output is taken 
directly into the roughage row in hay equivalent units. 
Pive additional feed transfer activities were employed in 
each region. Transfer activities were used to transfer feed 
from four national supplies of concentrates exogenous to the 
modelJ to feed units and protein. These concentrates are 
designated as P^, oil meals excluding soybean oil meal and 
cottonseed oil meal; Pg, animal proteins; P^, grain proteins; 
and P^j^, other by-product feeds including wheat and rice mill-
feeds, and "other" including hominy. A transfer activity was 
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also used to transfer roughage from regional supplies of rough­
age exogenous to the model. An aggregate of such roughages as 
beet silage, beet pulp, citrus pulp, peanut hay, and others was 
estimated in hay equivalents. Use of these regional supplies 
of exogenous roughages was forced at regional hay prices by 
transferring them to the "roughage" supply row. 
Before any of the concentrates and roughages transferred 
to the livestock feed equations could be used for the livestock 
activities in the model, feed requirements for animals exo­
genous to the model must be met. These predetermined quan­
tities were entered as negative supplies of harvested rough­
ages, feed units, and protein in the appropriate rows. 
Livestock activities 
There are 12 livestock producing alternatives defined for 
each of the 20 livestock producing regions: 
1. Milk cows 
2. Beef cows 
3. Hogs 
4-. Yearling feeder calves 
and the following beef fattening activities; 
1. Eastern deferred 
2. Extended silage 
3. Calves fed on silage 
4. Calves fed no silage 
5. Southern deferred 
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6. Short fed yearlings 
7. Yearlings fed on silage 
8. Yearlings fed no silage 
Figure 5 indicates the general nature of resource require­
ments and outputs of these activities. 
Two specific livestock slaughter activities were employed 
for supplying non grain-fattened beef (beef, grade-2). These 
slaughter activities are (l) yearling feeder slaughter and 
(2) beef calf slaughter. Beef, grade-2 is also supplied by 
animals culled from beef cow and dairy herds, and from vealed 
dairy calves. 
A transfer activity is employed to transfer fluid milk 
from the milk demand row to the demand for manufactured milk 
products. 
Demand constraints 
Demand constraints specified for livestock products are; 
1. Beef, grade-1, i.e., beef from grain-fattened cattle 
2. Beef, grade-2, i.e., beef from nongrain-fattened 
cattle 
3. Fluid milk 
4. Manufactured milk products 
5. Pork 
Other livestock constraints include two accounting equa­
tions for allocating (l) beef calves, and (2) yearling feeder 
calves to the various processes using these intermediate prod­
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ucts in processing final beef products. 
Livestock capacity constraints The level of livestock 
production in any region was constrained by a "catchall" re­
source restraint for each type of livestock. These constraints, 
defined as the maximum historical number of each type of live­
stock in each region, were computed for: 
1. Number of milk cows 
2. Number of beef cows 
3. Number of cattle placed on feed 
4. Live weight production of hogs. 
Transportation activities Transportation activities 
are defined for each final and intermediate product. Produc­
tion processes in each region thus can compete with processes 
in other regions for the various commodity markets — commod­
ities for which transportation activities are defined include: 
1. Wheat 
2. Peed grains 
3. Soybean meal 
4. Cottonseed meal 
5. Hay 
6. Feeder calves 
7. Yearling feeder calves 
8. Beef, grade-1 
9. Beef, grade-2 
10. Fluid milk 
11. Manufactured milk products 
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12. Pork 
Following is an algebraic statement of the models used in 
this study. 
The mathematical model 
Notation The following notation will be used in the 
algebraic formulation of the model ; 
Let k denote the crop producing areas k = 1, 2, 
157; 
g denote the livestock-producing, or consumption, 
regions g = 1, 2, ..., 20; 
t denote the land categories within each area, 
t = 1, 2, ..., 4; 
denote the level of the j-th crop activity in 
the k-th region, j = 1, 2, ..., J^; 
denote the quantity of land in the t-th land 
category in the k-th area; 
L denote the quantity of pasture available in the 0 
g-th region; 
1 Y denote the level of the i-th livestock-product 
O 
producing activity, i = 1, 2, ..., 15; 
denote the quantity of the national requirements 
for cotton lint; 
2 D denote the level of wheat demand in region g; 
O 
p 
gg' denote the level of the wheat transportation 
activity from region g to region g', where 
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S / g'; g, g' = 1, 2, .20;  
f Gg denote the level of exogenous demands for feed 
concentrates f = 1, 2, 3J 
f Gggi denote the level of the transportation activity 
for.feed concentrate f from region g to g'j 
f* Z denote the quantity of the f-th feed concentrate 
S 
transferred to feed for livestock in the g-th 
region; 
denote the national exogenous supply of feed con­
centrate h, h = 1, 2j 3, 4; 
Pg denote the amount of exogenous feed concentrate 
h transferred to livestock feed in region g; 
Fg denote the supply in region g of exogenous 
roughages; 
denote the level of demand for the q-th category 
of livestock feed required for feeding animals 
exogenous to the model; 
r = 1 
Bggi denote the level of beef calf transportation from 
region g to g'; 
B , denote the level of yearling feeder calves from 
OO 
region g to g'; 
^ denote the predetermined quantity of livestock 
product m required in region g (m = 1, 2, 3, 4, 
5); 
î^gi denote the quantity of the m-th livestock product 
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transported from region g to g*j 
Cg' denote the level of the capacity restraint on 
livestock production in region g for livestock 
category i' = 1, 2, 3, 4, 
The above variables are often preceded by a lower case 
letter in the equations that follow. These letters, (a^^^ 
bg, etc.) denote input-output coefficients: that is, 
the amount of the restraint designated on the right-hand side 
of the equations required per unit of the variable which the 
coefficient precedes. Where no letter precedes a variable, 
the coefficient is 1 (one). The "c" coefficients of equation 
2.7 denote the cost per unit of the variable it precedes. 
The algebraic formulation 
Minimize f(c) = r r 4 XJ . . r 
g h ""pg \=g' r "^Ggg' 
- -S t \ g=g' m Dgg' gg' + Z . r 51, ; (2.7) 
subject to area land restraints, 
regional pasture restraints. 
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national cotton demand restraint, 
s . Dl ; 
regional wheat demand restraints, 
" 'vg 4/1 ; 
endogenous feed concentrate accounting restraints 
: ^ < / E  < / s  4' -  4 ^  i - '  
national exogenous feed concentrate supplies. 
regional exogenous harvested roughage supplies, 
\ ; 
regional livestock feed restraints, 
S lij" - S e" z" - S 6 P  ^U 
i qg g n g h hqg hg qg 
regional feeder calf supplies -
beef calves, 
Jb "I - Ji 4 -jg, - 0 ; 
yearlings, 
S yl _ z yS - Z 3^=2 ^  g . 
1=4 S g g g gVg, gg' 
regional demands for livestock products, 
Z yl yl - Z 5^  , ^  ; 
1=1 ing g^g* Sg g 
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regional livestock capacity restraint, 
I ; (2.19) 
A further restraint is of course that none of the activity 
levels can be less than zero. 
Nature of the solution 
Every linear programming problem has two solutions — the 
primal solution and its dual solution. By making appropriate 
sign transformations, the above model can be condensed to 
appear, in matrix notation, as: 
minimize f(c)=c*X (2.20) 
subject to AX s b (2.21) 
and X ^  0 (2.22) 
where c' is a transposed vector of unit costs, X is a vector of 
activity levels, A is a matrix of input-output coefficients, 
and b is the restraint vector. In the solution to this pro­
blem we also obtain a vector, V, which represents shadow prices. 
Each constraint (constraint slack variable) will have a shadow 
price which corresponds to the amount by which the value of the 
functional, equation 2.20, would be changed, given one addi­
tional unit of the restraint. Thus, the shadow prices are the 
implicit resource or factor prices. For the case in point, 
shadow prices on land are interpreted as land rents. Shadow 
prices on the demand constraints (demand slack variables) are 
interpreted as the equilibrium price in the corresponding 
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commodity markets. Shadow prices for the limiting livestock 
capacity constraints indicate the returns per unit of live­
stock output from increasing livestock capacity by one unit. 
Thus, the shadow values from a primal linear programming pro­
blem give the solution to the primal dual — the implicit "re­
source" prices. 
Limitations of the models 
The basic assumptions place certain limitations on the 
empirical results and on the degree to which the objectives 
are achieved. 
First, while many products are included in the analysis, 
some areas have several additional important enterprise alter­
natives. With changes in relative prices, farmers often shift 
resources among enterprises. Changes in relative prices may 
induce changes from commodities under consideration to other 
commodity sectors. Since there are certain interactions among 
commodity sectors that have not been considered, results are 
somewhat tentative. 
Land qualities may vary substantially within areas—even 
within farms. Recognition of more land qualities would affect 
the distribution of excess land and of crop production. 
The livestock regions designated are quite large and 
encompass considerable variations in physical conditions faced 
by the producers within a region. Moreover, even with rela­
tively homogeneous physical conditions, variations in the qual­
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ity of management — especially in livestock production, gives 
rise to considerable variations in production costs within a 
region or area. Consideration of additional processes repre­
senting different levels of efficiency within regions may 
affect the distribution of livestock production. 
Further, seasonal aspects of beef production vary from 
one region to another. For example, supplies of feeders in 
the northern areas of the United States are high in the fall — 
for both calves and yearlings. A cattle feeder in Colorado 
may buy most of his feeder calves locally in the fall. He can 
find very few available from local sources if he wishes to buy 
feeder calves in winter, spring, or summer. Typically, 
southern states have higher supplies of feeders for the winter, 
spring, and summer markets. Thus, while Colorado has suffi­
cient annual supplies of feeders to fill the Colorado feed 
lots the year around, seasonal supplies force sale of some of 
these feeders to other regions and at the same time require 
purchase of feeders from southern areas for feeders started in 
the spring and summer. It is difficult to incorporate these 
seasonal aspects of production into a model of this size. Also, 
while these seasonal aspects of production are known to exist, 
data on seasonal supplies of feeders from various regions are 
quite scarce. 
A livestock producing region as herein defined may en­
compass several crop-producing areas. Each of these many areas 
then produces crops (feed) for a single regional feed supply. 
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This situation could result in one area producing relatively 
great quantities of forage while another area in the same re­
gion produced mainly concentrates. This situation would imply 
that livestock such as hogs were concentrated in areas of 
heavy grain output. However, cattle feeding activities may 
result such as to imply large intraregional movements of grain 
or hay which are not accounted for. This lack of one-to-one 
correspondence between livestock regions and crop-producing 
areas is the most severe limitation of the model. 
The second important limitation of the model is in the 
transportation activities. Transportation activities are de­
fined only for commodity movements from one market center to 
another market center. Only 20 such centers are represented 
for the whole of the conterminous United States. Such a 
limited representation of interregional exchange possibilities 
is a very crude approximation to reality. For this reason it 
is important to review the shadow prices on the real activities 
in submarginal areas. Activities with shadow prices near zero 
may, but for errors in the data or model deficiencies, have 
appeared in the solutions. 
The equilibrium prices obtained are relative to the exo­
genous factor prices. Exclusion of commodity movements within 
areas and regions will result in downward biases in implicit 
product and resource prices. Too, errors in specified demands 
would give rise to corresponding errors in the implicit prices. 
However, due to the time period of one year, constant per capita 
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consumption rates may give close approximations of demand re­
quirements. 
More realism with respect to intraregional differences in 
land qualities and the quality of management in resource use 
would yield greater excess capacity than is indicated by the 
results which are presented in Chapter IV. By further dis­
aggregation of productive processes, the most efficient proc­
esses in regions designated as submarginal would in some cases 
appear at the expense of the least efficient processes in mar­
ginal regions or regions of greater average productivity. 
Thus, insofar as estimated yields used in previous studies are 
accurate, the stated excess capacity has been underestimated. 
The same will be true for this study. 
There are other limitations — however the above discus­
sion brings out most of the major shortcomings of the models 
as formulated. 
Investigations in the area of interregional competition 
over many commodity sectors must necessarily make some simpli­
fying assumptions. There is limited computational capacity. 
Data are often very scarce and for some desirable details non­
existent — hence, usually very expensive to secure. However, 
one of the objectives of this study is to secure a larger in­
ventory of data and to provide another step to more realistic 
models. Industry analyses such as this can at best provide only 
broad directives for resource adjustments. 
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CHAPTER III. DERIVATION OF THE DATA 
Introduction 
A general description of the methods used to estimate pro­
gramming coefficients Is given in this chapter. Some under­
standing of the task Involved in assembling the required data 
can be gained from the description of the models In the pre­
vious chapter. A rather sizable study was required to estimate 
production coefficients for each of the many commodities of 
each model. Coefficients for feed grains, wheat, cotton, and 
soybeans were largely available from studies by Egbert (35, 36, 
37, 38, 39), Skold (14?), and Whittlesey (201). In addition, 
approximately nine man-years were required to develop and 
assemble the data for the three models used in this study. 
Hence, only a brief description of the sources of data and 
estimation procedures can be presented in this dissertation. 
A different set of data was developed for each of the three 
models described in Chapter II. Coefficients were estimated to 
represent average regional production input-output relations 
in crop and livestock production for 1954 and for 1965. The 
third set of coefficients was estimated to represent Input-
output relations achieved by the more efficient producers of 
livestock in each region. The models are designated 195^ model, 
1965 model, and EM (efficient livestock management) model. Re­
straints, crop activities, and transportation activities from 
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the 1965 model are combined with the more efficient livestock 
activities to form the EM model. 
Cost coefficients for all producing activities reflect the 
average regional long-run costs of production. Charges are 
made for depreciation, maintenance, and interest on all items 
of machinery, equipment, buildings, and other facilities in­
volved in production as well as for labor, fertilizer, insec­
ticides, herbicides, and other costs incurred. No charge is 
1 
made for land, however. 
A rather complete collection of recent studies containing 
input-output coefficients for farm enterprises was secured from 
all states. This collection was secured by ordering all of the 
publications listed in "Publications Containing Recent Farm 
Enterprise Input-Output Data" by Marlowe M. Taylor (157). 
Many other publications were received in response to requests 
to individuals at the various state agricultural colleges. In 
addition, a search was made of all agricultural experiment sta­
tion bulletins and agricultural extension circulars from 1950 
to the present on deposit at the Iowa State University Library. 
In spite of this large collection of data, considerable 
difficulties were encountered in developing cost coefficients 
for hay and livestock activities. Hay crops are usually of 
^To the extent that land has no alternative uses except 
those included in the model, exclusion of land costs has no 
effect on the solutions. In the Corn Belt and Northern Great 
Plains, few other land use alternatives are important. Includ­
ing opportunity costs on land use in regions that have important 
land use alternatives with those included in the models would 
place them in a less competitive position. 
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minor Importance relative to other farm enterprises and hence 
not often studied in detail. 
Production costs for any particular livestock enterprise 
vary widely — especially within regions. In addition to the 
variance in the actual livestock coefficients, the author found 
a great deal of variance among the researchers who have studied 
particular livestock enterprises as to underlying assumptions 
and components of costs considered. To find two studies with 
the same underlying definitions and assumptions is difficult 
even when the objectives are very similar. Hence, to achieve 
parallelism in definitions and assumptions underlying the basic 
data, it was necessary to develop and use judgment in adjusting 
some of the published data. 
A resume of the general nature of the various coefficients 
will precede the description of procedures used to estimate 
each set of coefficients and specific sources of basic data. 
The following section of this chapter is intended only to give 
a general perspective of the coefficients and the procedures 
used for estimating them. Some readers may then wish only to 
review the programming coefficients which are listed in Appen­
dices A.l through A.15. 
( / 
Resume of Programming Data 
Crops 
Estimates of 195^ costs for crops other than hay were se­
cured by first determining the machines used, the times over 
for each machine, and the time required per once-over for each 
machine operation. Production practices were separated into 
preharvest and harvest operations. Components of costs in­
cluded: depreciation, interest, taxes, insurance, grease, re­
pairs, fuel, and oil. These components of costs were estimated 
for each machine. Estimates of labor use were developed at the 
same time by determining the labor hours by machine operations. 
In addition, estimates were secured for costs per acre of lime, 
insecticides, herbicides, and irrigation. 
These estimates were developed by Egbert (35, 36, 37, 33, 
39) for crop-producing areas 1 through 138.  For areas 138 
through 157, these coefficients were estimated in the same 
manner by the author. 
For the I965 model, costs for non-roughage crops were 
developed by Whittlesey (201) and Skold (l47). Their proce­
dures were substantially different from those used by Egbert. 
Recent data on crop production practices are obtainable for only 
a few areas. To secure up-to-date estimates of crop production 
costs, an index of operating expenses per acre for each crop 
was developed for each state by years from 19-^9 to 1961. These 
indices were then projected linearly to 1965. The projected 
index of costs per acre was then related to the 1954 index of 
per acre costs. This ratio was then multiplied by the costs 
per acre estimated by Egbert as follows: 
(3.12) 
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where \ denotes the ratio of the projected I965 index of 
costs per acre to the 1954 trend value of the 
index of costs per acre for the i-th crop in the 
g-th state, 
54 , denotes the per acre costs estimated for 1954 by 
J 
Egbert for the i-th crop in the J-th area within 
the g-th state J and thus, 
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C denotes the estimated per acre costs for 1965 
V 
for the i-th crop in area J. 
These coefficients were then checked with cost of production 
data for those areas for which up-to-date estimates were avail­
able.^ 
Non-forage crop yields for the 1954 model were estimated 
from the 1949-54 trend value for each crop in each crop-pro­
ducing area. Where the trend was negative, the average yield 
over the period 1949-54 was used as the 1954 yield. For the 
1965 and EM models, the yields for these crops were estimated 
as follows: 
Ij ig (3.16) 
^Ig 
where denotes the linearly projected value of the 1954-
62 trend in yield of the i-th crop in the g-th 
state. This yield was not allowed to exceed the 
Whittlesey observed that this procedure for estimating 
crop production costs worked quite well. However, he was dis­
posed to make some adjustments in the estimates derived — by 
judgment and from checking his estimates with the sparce data 
available. 
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highest historic yield of any particular crop in 
each region, 
denotes the 1954-62 average yield of the i-th crop 
in the g-th state, 
denotes the 1954-62 average yield of the i-th crop 
in the j-th area within the g-th state, and, thus, 
y^j denotes the projected 1965 yield for the i-th crop 
in area j. 
Forage crops featured in the three models include tame 
hay, wild hay, and silage (corn and sorghum silage were com­
bined). Cost coefficients for these activities were developed 
in a manner similar to that outlined for the 1954 non-forage 
crops. Preharvest costs were broken down into the following 
components: machinery, labor, spraying and dusting, fertilizer 
and lime, seed or sprigs, and irrigation. Costs were estimated 
for each type of hay produced with adjustments for years of 
stand and for the portion attributable to companion crops. The 
costs for the various tame hay crops were weighted by propor­
tion of total tame hay planted to each crop in each area. 
Harvest costs were estimated for each hay crop for each of 
three methods of harvesting: baled, loose, and chopped. Cost 
estimates for mowing and raking were made on a per time over 
basis — then weighted by the number of estimated cuttings per 
year for each crop. Tame hay harvest costs for each method of 
harvesting were then weighted by the frequency of each harvest­
ing method. 
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Wild hay was assumed to incur no preharvest costs. For 
the silages, preharvest costs for corn were used. All silage 
was assumed to be harvested by field forage harvesters. 
For the 1965 model preharvest costs for hay and silage 
were estimated in a manner similar to that used by Skold and 
Whittlesey for non-roughage crops. Methods for estimating 1965 
harvest costs for hay and silage were the same as the procedure 
outlined for 195^. 
Area yields for the forage crops were developed as in 
equation 2.l6. 
The general procedures developed for estimating pro­
gramming data for the 1954 set of livestock and transportation 
activities, demand requirements, livestock capacity constraints, 
and supplies of exogenous feeds were used also for estimating 
these data for the 1965 model. Hence, the following discus­
sion of these data applies in general to both time periods. 
Milk cows 
Input-output coefficients for the milk cow activities in­
clude: non-feed costs, pasture, harvested roughage, feed units, 
protein, milk, meat, and feeder calves. Each of these coeffi­
cients formed an element in the activity vector for milk cows 
in each region. Cost coefficients for milk cows were developed 
from data from a large number of state publications in con­
junction with information on the distributions of methods of 
milking by size of herds by states. Feed requirements and meat 
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output per cow were estimated from mostly unpublished data from 
the U. S. Department of Agriculture. Estimates of milk output 
per cow were taken from Dairy Statistics. Output of feeder 
calves per dairy cow was estimated to be 70 percent of the 
calves not kept for dairy herd replacements. Input coeffi­
cients for milk cow activities included both requirements for 
milk cows and requirements for herd replacements per milk cow. 
Beef cows 
Input-output coefficients for beef cows include: non-feed 
costs, pasture, harvested roughage, feed units, protein, calves, 
and meat. Non-feed costs were estimated from various state 
publications. Peed requirements were estimated from unpub­
lished data and from work by R. D. Jennings (88, 89, 90). Meat 
output was estimated from unpublished data on inventory weights 
multiplied by estimated replacement rates adjusted for death 
losses. Estimates of calf output per cow were a 5-year average 
of calving rates adjusted for death losses. Beef calves were 
assumed to be weaned at 400 pounds in all regions. 
Cattle on feed 
Eight different general systems were developed for cattle 
feeding activities. Yearling feeders and calves could be fed 
varying combinations of forages and concentrates. Each of 
these general systems was varied according to general feeding 
practices of each region. Data from various state studies on 
cattle feeding were used to estimate non-feed costs. Feed re­
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quirements were estimated by first developing a detailed out­
line for each region of the typical feeding phases and rates 
of gain within each feeding phase. Rations were then developed 
on the basis of experimental and survey information that would 
achieve the rates of gain estimated for each feeding phase. 
Rates of gain were estimated for the various feeding systems 
from published surveys or from farm record studies. 
Yearlings 
The yearling activities represent an operation whereby a 
400-pound calf is grown to 700 pounds on a ration of mostly hay 
and pasture. Coefficients for the yearling feeder producing 
activities were estimated in a manner similar to that used for 
cattle fattening activities. 
Hogs 
Peed requirements for hogs were estimated from unpublished 
data. Total feed fed to hogs was allocated to each state by 
using unpublished estimates of the number of grain-consuming 
animal units of hogs, multiplied by the feed units of concen­
trates fed per grain-consuming animal unit of hogs. These 
estimates were then divided by estimates of state liveweight 
production of hogs. Cost coefficients for hogs were estimated 




Cost coefficients were developed for transportation ac­
tivities by the author and others mainly from waybill sample 
statistics. Milk transportation costs were taken from work by 
Snodgrass and French (l48). Commodities for which transporta­
tion costs were estimated Include: feed grains, wheat, cotton­
seed meal, soybean meal, fluid milk, manufactured milk prod­
ucts, pork, beef, yearling feeders, feeder calves, and hay. 
Demand requirements 
Demand requirements for final livestock commodities were 
allocated on the basis of estimated regional per capita re­
quirements weighted by the estimated regional population. 
Requirements for wheat were allocated to regions according 
to the location and past production of flour mills and other 
wheat processors and the relative shipments of wheat from the 
various seaports. 
Industrial and export requirements for feed grains were 
allocated in a similar manner. 
Export requirements for cottonseed and soybean meal were 
also allocated to regions according to the relative shipments 
from the various seaports. 
Feed requirements for livestock not explicitly included in 
the model were estimated for each region from unpublished data 
secured from the U. S. Department of Agriculture. These re­
quirements were treated as negative supplies of concentrates 
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and roughages. Pasture requirements by these animals were 
subtracted from the pasture restraints in each region. 
Land restraints 
Land restraints represent the total land planted to each 
crop in 1953. This year was chosen as a basis for establishing 
land restraints, cotton, wheat, and feed grains for this 
reason: 1953 was the latest year in which planted acreages 
of these crops were not influenced by acreage control programs. 
The breakdown of land constraints was described in the previous 
chapter. 
Livestock capacity constraints 
Production of each type of livestock was limited in each 
region initially to the maximum historical production. These 
constraints were systematically increased in subsequent solu­
tions . 
Supplies of exogenous concentrates 
Important sources of concentrates are available for live­
stock production from sources other than the crops considered 
explicitly by the models. Estimates of the supplies of each 
of these concentrates (animal proteins, by-products from 
brewers, distillers, and millers, and so forth) were secured 
from the unpublished data from the U. S. Department of Agricul­
ture. Activities were constructed to allow the various regions 
to compete for these exogenous concentrates at the observed re­
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gional prices of each type of "exogenous" concentrate. 
Livestock coefficients for the EM model 
General assumptions regarding livestock coefficients for 
the EM model are as follows: 
Milk cows Milk output, feed inputs, and body weight 
per cow are those of the average DHIA (Dairy Herd Improvement 
Association) producer in each region. Herd replacement rates 
are the same in all regions — the most recent five-year na­
tional average. Non-feed costs are taken as the average for 
herds of 50 cows and over in each region. 
Beef cows All regions have the same high level of 
calving percentage, the same herd replacement rates, the same 
average weight of cows, and all wean calves at 400 pounds. 
Non-feed costs are the same as developed for the 1965 model. 
Hogs All regions have the same feed conversion and the 
same non-feed costs. 
Fed cattle Peed requirements are the same as those 
estimated for the 1965 model. Cost coefficients are adjusted 
to reflect the non-feed costs from the larger commercial feeders 
in each region. 
In the remaining sections of this chapter, the estimation 
procedures and sources of basic data are presented in more 
detail. No further discussion will be made of the procedures 
and data used for developing coefficients for feed grains, 
wheat, soybeans, and cotton. Procedures and sources of data 
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for estimating coefficients for these crops are quite involved 
and are presented fully in the works of Egbert, Skold, and 
Whittlesey cited earlier. 
Coefficients for Harvested Roughages, 195^ Model 
Harvested roughages were aggregated into three categories : 
(l) tame hay, (2) silage, and (3) wild hay. 
Included in tame hay are alfalfa and alfalfa-grass mix­
tures, clover-timothy, lespedeza, grain hay, soybean hay, cow-
pea hay, legume and grass silage, and "other" hay. Silage is 
defined as corn or sorghum silage. "Other" hay is as defined 
in the U. S. Census of Agriculture. 
Yields 
The same procedure was used for estimating per acre output 
for each of the harvested roughage categories. No time-series 
data on hay yields are obtainable by counties or by the 157 
areas. To estimate a "normal" yield for hay by areas,,the area 
yields are related to the state hay yields for which time-
series data are available. The following estimator was used 
for obtaining 1954 normal yields by areas ; 
(3.1) 















+ tg) ig 
(Tl + T2)is 
(^1+ ^2)lg I (^1+ 
denotes the average yield of the individual 
forage crop, i (alfalfa, clover, corn silage, 
sorghum silage, wild hay, other hay, and so forth, 
from 19^5 to 1955 in state s. 
denotes the least-squares trend in yield over the 
same period for crop i and state s. (The multi­
plicand, 4, accumulates the trend from the mid­
year 1950 to 1954). 
denotes the proportion of forage crop i in the 
total acreage of forage category j in state s, 
in 1954 and S 6 =1. 
i IJs 
denotes the 1954 "normal" yield for crop i in 
state s. 
denotes the weighted average of normal yields over 
the crops i in forage category j. 
denotes the tonnage of the i-th crop produced in 
county g which falls in area k summed for 1949, 
t^, and 1954, tg, 
denotes the acreage of the i-th crop in county g 
which falls in area k summed for 1949 and 1954. 
denotes the tonnage of the i-th crop produced in 
the s-th state in 1949 and 1954. 
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( A l d e n o t e s  t h e  a c r e a g e  o f  t h e  1 - t h  c r o p  i n  s t a t e  s  
summed for 1949, A^, and 1954, Ag. 
County data was taken from the U. S, Census of Agriculture, 
county tables 9, (165) .  State data was taken from "Hay, 1866-
1953," (183) and "Crops and Markets," 1953-57 (176). The 1954 
area yields for roughages are listed in Appendix A.l. 
Estimating per acre costs for the three roughage cate­
gories required a considerable effort in "ferreting" informa­
tion from a wide variety of source material. 
Following is a brief outline of the procedures used in 
estimating the 1954 cost coefficients for harvested roughages. 
Preharvest costs for tame hay 
Labor Preharvest labor hours per acre for each type of 
hay were taken from (71). These labor coefficients were assumed 
to hold for each area within a state. The labor hours per acre 
for each type of hay were then weighted by the percent of each 
crop grown in each area. This weighted average figure of man-
hours per acre of tame hay was then multiplied by the state 
wage rate for 1954 (176) to give labor costs per acre. 
Fertilizer The quantity of each fertilizer nutrient 
applied per acre was multiplied by the proportion of hay acres 
fertilized by each nutrient (180). These figures were then 
multiplied by nutrient prices (169) and then summed to give 
fertilizer costs per acre. 
Seed Estimates of seeding rates for as many areas as 
65 
possible were secured for the following: alfalfa, clover, 
lespedeza, grain hay, other hay, soybean hay, and cowpea hay 
(5, 6, l4, 15, 66, 70, 75, 84 and 175)• Where no estimates 
were available, seeding rates from neighboring states were 
used. Unless a particular hay crop made up 10 percent or more 
of the total hay acreage, it was excluded from the seeding 
rate estimates. -In such cases the proportions of the hay crops 
were reweighted to sum to one. Seeding rates were then divided 
by years of stand and multiplied by seed prices (crops and mar­
kets). These per acre seed costs were then weighted by the 
proportion of each crop in order to get average seed costs per 
acre. The years of stand were estimated for as many states as 
was possible from secondary sources (75, 175). Judgments or 
assumptions regarding years of stand for the various crops were 
made for those areas for which no data were available. These 
judgments were formed on the basis of data found for other 
areas. Where "other" hay was important, an estimate of the 
major types of crops in "other" hay was made. Seed costs or 
costs of sprigs were estimated in a manner similar to that out­
lined above or taken directly from state bulletins (5, 40). 
Power and machinery Preharvest power and machine costs 
for alfalfa, clover-timothy, grain hay, and lespedeza were re­
lated to preharvest costs obtained by Egbert for oats. The 
portion of preharvest machine costs for oats attributable to 
these crops was dependent upon the proportion of these crops 
planted as companion crops (175). For example, if in a par­
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ticular area 100 percent of these crops were planted as com­
panion crops, the preharvest machinery costs were 50 percent 
of the estimated preharvest machine costs for oats. If 50 
percent of these types of hay were planted as companion crops, 
the preharvest machine cost figure was 75 percent of the pre­
harvest machine costs estimated for establishing oats. 
For soybean and cowpea hay, preharvest machine costs were 
assumed to be the same as those estimated for soybeans. 
For most southern states these costs were taken directly 
from state bulletins (5, 40). The preharvest machine costs 
were then divided by the years of stand to give an average 
annual cost and weighted over each type of hay. 
Spraying A cost of $1.50 per acre, based on the cost 
of spraying once, was assumed. This figure was then multiplied 
by acres treated, in turn multiplied by times treated, and then 
divided by total hay acres in each state (153). All areas 
within a state were assumed to incur the same spraying costs 
per acre for hay. 
Irrigation The estimation procedures next outlined 
made use of a large part of the available information on irri­
gation costs over the United States. However, costs differ 
from farm to farm within areas and from area to area as well. 
Requirements for water vary widely with climate, soil condi­
tions, and type of crop. Methods of water application and 
sources of water, also vary. The variety of these combinations 
made estimates for irrigation costs very crude. 
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From the 1954 Census of Agriculture, the percentage of hay 
acres irrigated by area was calculated (165). From the 1959 
Census of Agriculture, Vol. Ill, "Irrigation of Agricultural 
Lands," (168), the following information was available by 
states and by irrigation districts: 
1. total acres irrigated, 
2. acres irrigated by sprinkler, 
3.  acres irrigated from irrigation organizations, 
4. acres irrigated from ground water sources on farms, 
5.  acres irrigated from surface sources on farms, and 
6. acre feet of water per acre irrigated. 
From the Annual Report to the Commissioner of the Bureau 
of Reclamation (196) data were available on costs per acre foot 
of water from the various irrigation organization projects 
vfithin irrigation districts. 
Estimates were made for the following irrigation component 
costs per acre in each area: 
1. sprinkler costs per acre, 
2. pumping costs per acre for ground water sources, 
3.  water costs per acre from irrigation organizations, 
and 
4. irrigation costs per acre for surface sources on farms. 
These costs were then weighted by the proportion of acres 
treated by each practice. The weights of ground water, irriga­
tions, and surface sources on farms summed to 1 (one). The 
power costs for pressure on sprinkler lines plus sprinkler pipe 
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depreciation costs per acre were multiplied by the proportion 
of acres sprinkled. This figure was then added to the other 
irrigation cost components. 
Per acre water costs from irrigation organization water 
was estimated by calculating the weighted average costs per 
acre foot of water delivered to farms over irrigation projects 
within irrigation districts. This figure was then multiplied 
by the average acre feet of water delivered per acre in each 
area. Information from 130 projects was listed in this Bureau 
of Reclamation report (196). 
On-farm surface water costs were assumed to be $3.00 per 
acre for all areas in the United States, This figure was 
assumed to cover maintenance costs for ditches and irrigation 
structures.^ 
All on-farm ground water was assumed to incur pumping 
costs. However, some of the water pumped from wells was dis­
tributed by ditches and pipes while some was distributed by 
sprinkler systems. Other sprinkler systems distributed water 
from surface sources. Hence, the water costs from ground 
sources were estimated exclusive of additional costs from pro­
viding pressure through sprinkler systems. Pumping costs in-
The author was unable to find any data at all on costs 
for this type of water source and its application. After con­
sulting with three different economists who have worked with 
irrigation problems and who have first-hand experience in such 
organizations, the above figure was assumed; 
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eluded repairsJ fuel, oil, depreciation, and interest on pump 
and motor. Various state bulletins were used for obtaining 
these costs (32,  76,  77, 91, 126,  129,  l45, 154, 159) .  
Costs for sprinkler application of water included the 
cost of obtaining pressure in the lines as well as_ depreciation 
and interest on sprinkler pipes. The costs of line pressure 
were assumed to be $5.35 per acre. Costs for the sprinkler 
depreciation were assumed to be $3.40 per acre (32, 62, 129, 
159). 
The average per acre costs of irrigation were then esti­
mated for each area by multiplying the estimated irrigation 
costs per acre irrigated by the proportion of hay irrigated 
in each area. 
Preharvest costs for tame hay are presented in Table 1. 
Preharvest costs for wild hay 
Wild hay was assumed to have no preharvest costs. 
Preharvest costs for silage 
The preharvest costs for silage were assumed to be the 
same preharvest costs used for corn. 
Harvest costs 
Harvesting costs for hay were broken down by operation: 
mowing, raking, and collection and storage. Methods of collec­
tion were broken dovm by method of harvesting: baled, field 
chopped, and loose (115). 
Table 1. Estimated preharvest costs for tame hay by areas, 195^ model 
Irrigation 
cost Total 
Labor Fertilizer Machinery Spraying (excluding preharvest 
Area cost cost seed cost cost labor) cost 
(dollars per acre) 
1 0.87 0 .30 5.24 0.14 
2 0 .69 0.79 6.91 0 .15 
3 1.50 0.40 6.26 0 .01 
4 1.03 1.32 5.75 0.09 
5 0.97 1.44 6.11 0 .18 
6  1.94 0.80 5.56 0.01 
7 1.92 0 .96 5 .80 0 .01 
8  1 .37 1 .11 5.32 0.01 
9 1.16 1 .11 4.93 0.01 
10 2 .37 1 .11 7.75 0.01 
11 1 .98 3.57 7.32 mm M 
12 1.70 3.17 6.02 — — 
13 1.83 2.99 6.18 — — 
14 1.58 1.11 5 .25 0 .01 
15 1.40 3.57 4.20 — — 
16 1.51 2.55 4.52 
17 1.92 1.41 3.41 —- — 
18 1 .85 0.44 6.18 — — 
19 2.03 0.44 5.36 — 































(dollars per acre) 
21 0 .92 0 .24 4 .33 — — 
22 1 .10 0 .52 5.75 0.01 
23 1 .44 0.52 6.64 0.01 
24 0 .79 0.24 4.38 — 
25 1.42 0 .06 7.72 ~ — 
26 1 .09 0.35 3.31 
27 0.99 0.47 6 .40 0 .01 
28 1 .16 0 .46 7.33 0.01 
29 1.05 0.46  6 .16 0 .01 
30 0 .65 0.24 5.77 o .4o 
31 0 .65 0 .24 4.79 0.40 
32 0.57 0.24 5.05 0.40 
33 0 .65 0 .24 4 .72 0 .40 
34 0 .57 0 .48 5.58 0.04 
35 0 .94 0.46  6 .96 0 .01 
36 0 .78 0.49 5.82 0 .06 
37 0 .57 0.48  5.92 0.04 
38 0 .57 0.48 5.55 0.04 
39 0 .57 0.48 5.03 0 .04 



























Table 1. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery Spraying (excluding preharvest 
Area coat cost seed cost cost labor) cost 
(dollars per acre) 
41 0.99 0.16 4 .90 — — 
42 0.95 0.11 5.13 0.01 
43 1.16 0 .11 3.15 0.01 
44 1.16 0 .11 3 .18 0 .01 
45 0.88 0.36 4.69 0 .05 
46 0.86 0.49 5.14 0.06 
47 0.86 0.49 5.83 0 .06 
48 0.94 0.49 5.46 0.06 
49 0.84 0.35 4.02 — — 
50 1.09 0.35 4.05 — — 
51 0.73 0 .37 4.77 0.01 
52 0.85 0 .06 4 .36 0 .02 
53 0.85 0 .06 4.35 0.02 
54 1.38 0 .17 2.34 0.01 
55 0.85 0 .06 4.48 0.02 
56 1 .22 0 .17 2 .81 0 .01 
57 1.23 0.14 3.37 0.01 
58 1.46 0.17 1 .98 0 .01 
59 1.22 0 .17 3 .03 0 .01 





















Table 1. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery Spraying (excluding preharvest 
Area cost cost seed cost cost labor) cost 
(dollars per acre) 
6l 1.43 0 2.09 0.01 — — 3.53 
62 1.35 0 2.54 0.01 0.01 3.91 
§3 1.27 0  2.91 0.01 0 .15 1.34 
64 1.35 0 2.51 0.01 0 .06 3.93 
65 1.43 0 1 .87 0.01 — — 3.31 
66 1.52 0  2.04 0.02 0 .31 3 .89 
67 1.52 0  1.74 0.02 — — 3.28 
68 1.52 0  1 .89 0 .02 — — 3.43 
69 1 .52 0  1 .63 0 .02 3.17 
70 1.52 0  1 .81 0.02 — — 3.35 
71 1.66  0 .02 1 .83 0.05 0.02 . 3.58 
72 1.57 0.02 2.70 0.05 0.68 5 .02 
73 1.57 0.02 2.53 0.05 1.69 5 .86 
74 3.92 0.04 1.51 0.20 3.02 8.69 
75 1.66  0 .02 1.76 0.05 0.31 3 .80 
76 1.66  0 .02 1.73 0.05 0 .81 4 .27 
77 1,66  0 .02 2.15 0.05 0.04 3.92 
78 1 .23 0 .18 3.14 0.07 0.01 4.63 
79 1.39 0.18 2 .56 0.07 — — 4.20 
80 1.47 0.18 2.66  0 .07 - — 4.38 
Table 1. (continued) 
Labor Fertilizer Machinery 
Area cost cost seed cost 
8l 1.39 0.18 1.99 
82 1.39 0.18 1.81 
83 1.39 0.18 1.82 
84 1.39 0.18 1.92 
85 1.39 o.i8 2.08 
86 1.39 0.l8 2.06 
87 1.46 0.18 3.48 
88 1.39 0.18 2.98 
89 1.31 0.18 3.15 
90 1.31 0.18 3.24 
91 1.31 0.18 3.00 
92 2.86 0.19 2.80 
93 2.73 0.19 2.94 
94 2.92 0.19 , 2.58 
95 1.97 0.19 4.46 
96 2.22 0.19 4.22 
97 2.10 0.19 4.29 
98 1.90 0.19 4.74 
99 2.22 0.19 5.28 
100 2.22 0.19 4.97 
Irrigation 
cost Total 
Spraying (excluding preharvest 
cost labor) cost 
0.07 0.03 3.66 
0 .07 0.03 3.48 
0.07 0.05 3.51 
0.07 0.05 3.61 
0 .07 0.57 4.29 
0.07 2.24 5.94 
0.14 0.03 5 .29 
0.1-4 0.03 4 .72  
0.14 0.48 5.26 
0.14 0.01 4.88 
0.14 0.26 4 .89  
0 .02 11.38 17.25 
0.02 1 .30 7.18 
0.02 15.41 21.12 
0.02 0.09 6.73 
0.02 0.89 7.54 
0.02 0.03 6 .63 
0.02 0.15 7.00 
0.02 0.04 7.75 
0.02 0.21 7 .61 
Table 1. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery Spraying (excluding preharvest 
Area cost cost seed cost cost labor) cost 
(dollars per acre) 
101 4.35 0.19 3.06 0.10 1.18 8.88 
102 4.76 0.19 2.87 0.10 2.20 10.12 
103 4.76 0.19 2.55 0.10 0.89 8.49 
104 4.93 0.19 2.66 0.10 1.78 9.66 
105 6.54 0.02 3.05 0.11 1.08 10.80 
106 3.85 0.04 2.44 0.20 1.27 7.80 
107 4.00 0.04 1.20 0.20 3.66 9.10 
108 3.92 0.04 2.46 0.20 2.62 9.24 
109 6.06 0.53 2.39 0.08 14.73 23.79 
110 5.46 0.43 2.02 0.38 4.33 12.62 
111 9.66 0.23 2.28 0.61 3.04 15.82 
112 5.02 0.43 2.86 0.38 0.97 9.66 
113 6,52 0.78 2.40 0.14 1.97 11.81 
114 4.94 0.63 2.57 0.10 2.82 11.06 
115 6.03 0.63 1.95 0.10 5.11 13.82 
116 10.84 0.72 3.68 0.63 4.52 20.39 
117 13.73 0.72 2.73 0,63 8.44 26.25 
118 1.66 1.32 4.17 0 0 7.15 
119 1.12 0.44 4.22 — — — M 5.78 
120 1.10 0.40 4.19 - « 5.69 
Table 1. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery Spraying (excluding preharvest 
Area cost cost seed cost cost labor) cost 
(dollars per acre) 
121 1.20 0.13 7.05 — — — — 8.38 
122 1.32 0.06 5,18 — — — — 6.56 
123 1.26 0.15 4.59 — — 6.00 
124 1.22 0.45 3.90 — — — — 5.57 
125 1.78 0.19 4.84 0.02 0.01 6.84 
126 1.97 0.19 4.42 0.02 0.03 6.63 
127 1.24 0.18 3.88 0.14 — — 5.44 
128 1.46 0.18 4.01 0.14 5.79 
129 1.97 0.19 4.47 0.02 0.05 6.70 
130 2.60 0.19 4.09 0.02 7.54 14.44 
131 2.48 0.19 4.31 0.02 4.92 11.92 
132 2.41 0.19 4.61 0.02 1.99 9.22 
133 3.11 0.19 1.95 0.02 11.26 16.53 
134 6.84 0-53 1.40 0.08 11.67 20.52 
135 13.10 0.48 1.90 0.38 22.49 38.35 
136 14.96 0.72 2.50 0.63 22.55 41.36 
137 1.42 0.06 5.15 — — — — 6.63 
138 0.69 0.99 6.98 0.01 <— — 8.67 
139 0.75 0.45 6.61 0.14 — — 7.95 
140 1.33 0.69 5.95 0.01 — — 7.98 
Table 1. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery Spraying (excluding preharvest 
Area cost cost seed cost cost labor) cost 
(dollars per acre) 
l4l 1.58 1.50 4.23 mm mm 
142 1.80 1.41 3.01 — — — — 






 mm m» 
144 0.99 0.16 5.06 — — — — 
145 0.82 0.14 5.29 0.01 — — 
146 0.90 0.35 4.36 
147 1.27 0.19 4.54 — M — — 
148 1.31 0.18 3.65 0.14 0.04 
149 2.03 0.19 4.19 0.02 0.14 
150 1.49 0.02 2.77 0.05 0.24 
151 1.44 0 2.28 0.02 0.35 
152 5.19 0.35 2.63 0.28 2.97 
153 5.41 0.03 3.14 0.16 2.12 
154 6.97 0.52 2.34 0.13 9.45 
155 9.11 0.15 2.96 0.44 4.35 
156 6.10 0.80 3.80 0.14 2.41 



















For mowing and raking, costs were estimated per acre once 
over and then multiplied by times harvested per year for each 
hay crop. These costs were then weighted by the proportion of 
each crop to obtain mowing and raking costs for all tame hay. 
Mowing and raking costs per acre were also estimated for wild 
hay. Collection costs per ton were estimated for each method 
of harvesting, weighted by the proportion of each method of 
harvesting, and then multiplied by tons per acre to obtain 
collection costs per acre. 
Costs for each operation were further divided into (a) 
labor costs and (b) power and machinery costs. Estimation 
procedures were analogous to those used by Egbert (35, 36, 37, 
38, 39). Numerous state agricultural experiment station pub­
lications were reviewed for information on each of the various 
cost components (5, 14, 15, 19, 40, 66, 121, 131, 136, 178) as 
well as USDA publications (65, 66, 69, JO, 71, 13o, i66, 169, 
171, 175, 195). Estimates for hay harvest costs are presented 
in Table 2. 
Corn and sorghum silage were assumed to be harvested ex­
clusively by field forage harvesters. Estimates for costs per 
ton were multiplied by the tons per acre to obtain harvest costs 
per acre. Estimates of these costs are presented in Table 2. 
1965 Harvested Roughage Data 
Up-to-date information on the various input-output coeffi­
cients for roughages is quite limited. In order to secure esti-
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Table 2. Estimated harvest costs, 1954 model 
Tame Wild Corn Sorghur 
Area hay hay silage silage 
(dollars per acre) 
1 14.08 15.35 
2 12.83 — — 14.03 — — 
3 11.09 — 10.91 — —' 
4 12.91 — — 14.58 — — 
5 9.94 — —  12.12 — —  
6 9.87 10.58 
7 8.78 — — 12.20 
8 8.33 — — 12.42 — mm 
9 8.40 — — 12.09 mm mm 
10 7.60 11.92 — — 
11 5.82 11.35 
12 6.07 — — 10.32 — " 
13 5.12 —' — 8.47 
14 8.26 — — 8.55 — M 
15 6.25 —  —  7.65 — — 
l6 7.12 10.30 
17 3.33 — « mm mm 
18 6.63 — — 8.58 10.88 
19 4.93 — — 8.95 11.90 
20 6.44 — —  8.52 10.31 
21 6.68 8.54 11.31 
22 7.19 — — 8.49 8.75 
23 6.95 — 9.56 10.85 
24 7.29 9.27 13.31 
25 9.78 7.43 11.49 15.77 
26 11.72 7.35 11.53 12.45 
27 8.72 — —' 9.67 9.10 
28 8.95 — —  8.91 9.41 
29 9.15 — —  10.35 7.80 
30 11.89 — —  13.37 — —  
31 12.90 mm 13.72 
32 14.30 — «• 11.65 _ M 
33 13.88 — — 13.36 mm mm 
34 12.22 — — 9.99 12.74 
35 9.65 — — 10.98 13.50 
80 
Table 2. (continued) 
Tame Wild Corn Sorghum 
Area hay hay silage silage 
(dollars per acre) 
36 11.32 •V am 11.32 14.79 
37 13.14 — 9.93 12.37 
38 13.98 — — 12.90 l4.4l 
39 14.15 — — 12.52 14.92 
40 11.73 7.47 12.73 — — 
4l 11.90 7.68 12.56 
42 11.33 7.59 11.20 — — 
43 16.64 10.76 13.59 — — 
44 17.42 10.23 14.31 — — 
45 17.02 — — 18.66 15.27 
46 14.01 12.42 15.87 
47 9.41 — — 8.70 10.44 
48 12.39 — —" 8.12 12.75 
49 10.60 8.08 10.81 13.11 
50 9.67 8.74 6.99 9.46 
51 10.44 9.64 10.46 15.41 
52 12.37 — — 10.17 13.35 
53 15.22 — — 13.67 15.22 
54 14.70 9.29 12.57 — — 
55 15.03 14.62 14.08 
56 15.51 10.19 13.57 
57 14.21 9.95 11.85 " — 
58 15.23 7.95 11.65 — M 
59 12.45 8.24 9.59 — " 
60 10.42 5.64 8.25 — — 
6l 12.47 8.40 10.58 _ _  
62 11.03 8.33 7.74 — 
63 9.49 8.32 5.83 
64 9.26 6.39 6.73 •mm 
65 10.47 6.88 9.57 — — 
66 10.07 5.14 6.34 _ _  
67 11.59 5.55 6.66 mm 
68 14.66 7.85 11.10 
69 13.29 5.45 7.27 
70 18.34 8.43 12.94 — — 
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Table 2. (continued) 
Tame Wild Corn Sorghun 
Area hay hay silage silage 
(dollars per acre) 
71 17.83 8.33 11.70 15.63 
72 11.00 6.52 9.94 5.60 
73 15.53 6.06 13.25 6.30 
74 24.49 7.98 18.67 8.49 
75 16.48 6.11 11.47 9.67 
76 16.54 6.93 8.70 9.25 
77 17.89 10.07 11.19 15.25 
78 15.69 9.58 15.56 22.35 
79 15.24 9.07 8.04 15.05 
8o 14.31 9.36 7.79 10.38 
81 15.75 8.15 9.19 14.00 
82 15.40 9.00 9.63 16.97 
§3 14.45 8.71 7.12 10.74 84 12.74 9.27 8.09 10.65 
85 17.95 9.71 8.61 10.83 
86 17.73 9.51 16.69 12.11 
87 13.15 10.40 8.62 10.94 
88 11.44 7.89 9.38 10.69 
89 12.37 9.98 8.15 8.83 
90 13.55 8.36 9.61 10.27 
91 12.81 7.90 11.84 10.58 
92 23.06 6.42 17.10 11.29 
93 11.69 7.37 7.74 5.81 
94 26.17 4.34 21.80 8.96 
95 6.75 6.58 4.01 6.14 
96 9.46 12.36 7.36-
97 8.49 9.96 7.58 9.23 
98 6.03 7.85 6.03 9.19 
99 8.99 8.45 8.02 7.90 
100 10.19 9.59 8.30 11.01 
101 10.60 6.26 9.28 
102 13.39 7.88 13.23 
103 9.45 6.36 16.42 _ _ 
104 15.04 6.95 22.94 •_ mm 
105 11.07 8.24 13.27 9.68 
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Table 2. (continued) 
Tame Wild Corn Sorghur 
Area hay hay silage silage 
(dollars per acre) 
106 13.45 8.74 7.59 5.54 
107 19.57 8.88 15.41 14.32 
108 12.93 8.49 12.21 7.03 
109 20.08 10.39 11.79 11.32 
110 25.08 11.18 22.59 
111 31.07 15.98 21.90 
112 14.52 11.39 12.62 — — 
113 20.23 12.63 21.83 — * 
114 22.51 14.62 21.39 — M 
115 24.49 13.78 26.67 — — 
116 33.57 11.13 
117 45.02 16.29 — — mm mm 
118 5.93 — — 8.37 9.01 
119 6.76 — — 6.75 10.43 
120 8.01 — — 9.69 10.56 
121 7.73 7.90 9.71 12.57 
122 7.11 7.56 8.43 10.66 
123 6.83 7.07 8.49 9.73 
124 6.66 — — 8.96 6.78 
125 8.73 8.03 5.48 9.45 
126 9.35 8.98 7.91 8.83 
127 10.29 9.79 12.59 11.66 
128 11.81 10.39 8.02 8.48 
129 5.64 7.36 4.23 5.93 
130 18.83 11.97 11.45 11.93 
131 12.83 25.09 6.04 7.61 
132 10.39 — — — — 6.43 
133 24.19 9.65 16.86 17.87 
134 34.09 5.78 20.96 13.64 
135 27.06 8.54 4.14 
136 38.43 _ _  
137 7.77 8.10 9.71 10.69 
138 11.23 — — 15.83 
139 12.73 — — 15.11 _  ^  
140 9.32 — — 13.02 — — 
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Table 2. (continued) 
Tame Wild Corn Sorghum 
Area hay hay silage silage 
l4l 6.51 8.73 
142 8.83 — — —* — — — 
143 7.54 — — 11.56 10.28 
144 10.25 6.53 10.29 — — 
145 10.06 7.09 9.46 — — 
146 8.29 7.34 9.01 8.64 
147 7.40 6.51 7.98 10.11 
148 10.93 9.25 7.64 10.09 
149 8.18 — — 9.62 9.72 
150 10.32 5.31 10.64 7.70 
151 7.00 5.50 6.55 
152 23.87 9.68 22.76 — — 
153 16.74 9.09 17.45 14.84 
154 18.50 7.24 12.61 13.96 
155 23.16 10.82 17.73 — — 
156 20.51 11.85 19.03 mm 
157 27.61 12.01 — — — — 
mates for the various coefficients it was necessary in many 
cases to develop indexes of change from 1954 to I965 and adjust 
the 1954 data with these indexes. For some data 1959 estimates 
were used — this information being the most recent and best 
available. 
Yields 
Yields of tame hay, wild hay, and silage were calculated by 
adjusting the 1954 area yields by a trend index of state yields. 
State yields of each type of hay or silage were projected 
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to 1965 using the same basic procedure as in equation (3.I). 
''65 
the projected normal I965 yield of crop i, was calculated 
for state s. The 1965 area yields, y^^, for crop i in area J, 
were calculated as 
%. 
where y^^ was as defined in equation (3.3), and was as de-
J-J Ij 
fined in equation (3.I). Yields for tame hay were then obtained 
by weighting the yield of each type of tame hay by its propor­
tion of acres planted in 1959 and summed over all tame hay crops 
for each area. For 1965 tame hajr yields see Appendix A.4. 
Preharvest costs 
Labor Preharvest labor hours for each area within a 
state were assumed to be the same as for that state for each 
type of hay. Preharvest labor hours were taken directly from 
USDA, ERS, Statistical Bulletin No. 346 (ll4). The weighted 
average preharvest labor hours per acre were then multiplied by 
1964 wage rates (170) to obtain preharvest labor costs per acre. 
Fertilizer The most recent data on fertilizer applied 
specifically to hay were found in the 1959 Census of Agriculture 
(167). Fertilizer nutrient prices were taken from Agricultural 
Prices (170). Fertilizer nutrient composition was adjusted by 
the ratio of percent nutrients in 1963 to the percent nutrients 
in fertilizers in 1954 by states (174). The following index, 
Kj^, was used to adjust 1954 fertilizer costs per acre in each 
85 
area (all areas within a state were adjusted by the same index, 
as only state indexes were estimated). 
% = li • Ai • (3.5) 
where I. = ($/nutrient in 1963) in the i-th state 
($/nutrient in 1954) 
= (tons nutrients, 1963/tons fertilizer, 1963) 
(tons nutrients, 1954/ton8 fertilizer, 195^) 
= (percent of hayland fertilized, 1959) 
(percent of hayland fertilized, 1954; 
The estimate for 1965 fertilizer costs, for each area was 
calculated from the estimator: 
0? : k c5'» (3.6) 
J XJ J 
where is the index for the i-th state in which the j-th re-
54 gion falls and is the estimated 1954 fertilizer costs per 
acre in the J-th area. 
Seed Seeding rates and length of stand were assumed to 
be the same in 1965 as was estimated for 1954. Seed prices for 
each type of hay were taken from Agricultural Prices, April, 
1964, (170). These prices were multiplied by the seeding rates 
and divided by years of stand for each type of hay in each area. 
The per acre seed costs were then weighted by the proportion of 
each type of hay and summed to obtain an average seed cost per 
acre for all hay. 
Spraying and dusting The most recent data on the extent 
of spraying and dusting were for 1958 (153). These data were 
used exactly the same as spraying àhd dusting costs for the 1954 
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model, and were then taken as the best estimate for 19^ 5. 
Irrigation Since most of the cost data obtained for 
irrigation costs used for the 195^  estimates postdated 1954 (in 
fact a substantial part of this data was for 1959 and later), 
the per acre costs of irrigation used for the 19^ 5 model were as 
previously estimated. These costs were then multiplied by the 
proportion of hay under irrigation in 1959. 
Power and machinery Preharvest machine costs for each 
type of hay were estimated by multiplying indexes of 1965 pro­
duction costs relative to 195^  costs estimated for other crops. 
These indexes were estimated by Whittlesey and Skold in earlier 
work on feed grains, wheat, soybeans, and cotton. The adjusted 
area costs were then weighted by the proportion of each type of 
hay grown in each area to obtain an estimated preharvest power 
and machinery cost for tame hay. 
Estimated preharvest costs for tame hay, 1965, are listed 
in Table 3. 
Preharvest costs for wild hay and silage 
For wild hay, preharvest costs were assumed to be zero. 
The estimated 1965 per acre preharvest costs for corn and sor­
ghum silage were those estimated for corn by Whittlesey. 
Harvest costs for tame hay. 
Labor Man-hours per acre for harvesting the various hay 
crops were taken from "Labor Used to Produce Field Crops" (ll4), 
published May, 1964. These estimates were dated for the year 
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Table 3. Estimated preharvest costs for tame hay, 1965 model 
Irrigation 
cost Total 
Labor Fertilizer Machinery (excluding preharvest 
Area cost cost seed cost labor) cost 
(dollars per acre) 
1 .97 .35 7.46 8.78 
2 
.77 .75 8.74 10.26 
3 1.48 .45 9.11 11.04 
4 1.16 1.20 6.35 8.71 
5 .99 1.25 6.25 8.49 
6 1.42 .86 6.12 8.40 
7 1.30 1.41 6.39 9.10 
8 1.09 1.94 6.05 9.08 
9 1.00 1.94 5.66 8.60 
10 1.59 1.94 7.92 11.45 
11 1.59 4.88 9.21 15.68 
12 1.69 4.63 6.91 13.23 
13 1.72 4.21 7.39 13.32 
14 1.25 1.94 5.75 8.94 
15 1.31 4.88 5.67 11.86 
16 1.55 3.71 5.65 10.91 
17 2.66 2.19 3.43 8.28 
18 1.99 .60 6.98 9.57 
19 2.12 .60 6.17 8.89 
20 1.66 .80 5.83 8.29 
21 .57 .43 5.94 6.94 
22 .84 .80 6.45 8.09 
23 .92 .80 7.10 8.82 
24 .52 .43 5.48 6.43 
25 1.07 .10 6.26 7.43 
26 .78 .44 3.57 4.79 
27 .96 .64 7.92 9.52 
28 1.07 .61 8.62 10.30 
29 1.12 .61 7.78 9.51 
30 .58 .27 8.03 8.88 
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Table 3. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery (excluding preharvest 
Area cost cost seed cost labor) cost 
(dollars per acre) 
31 .58 .27 6.51 7.36 
32 .55 .27 1 . 2 2  8.04 
33 .56 .27 6.58 7.41 
34 .54 .50 6.70 7.74 
35 .95 .61 9.03 10.59 
36 .65 .66 7.17 8.48 
37 .54 .50 7.18 8.22 
38 .57 .50 6.71 7.78 
39 .59 .50 6.06 7.15 
40 1.03 .18 6.36 7.57 
41 1.04 .18 6.27 7.49 
42 1.02 .25 5.76 7.03 
43 1.21 .25 3.77 5.23 
44 1.20 .25 3.81 5.26 
45 .89 .48 5.83 7.20 
46 .81 .66 6.52 7.99 
47 .61 .66 6.47 7.74 
48 .81 .66 6.67 8.14 
49 .73 .44 3.71 4.88 
50 .78 .44 3.90 5.12 
51 .71 .47 5.02 6.20 
52 .98 .06 4.81 5.85 
53 .98 .06 4.78 5.82 
54 1.33 .34 2.65 4.32 
55 .96 .06 4.92 5.94 
56 1.26 .34 3.09 4.69 
57 1.21 .30 3.79 5.30 
58 1.37 .34 2.33 4.04 
59 1.20 .34 3.26 4.80 
6o 1.20 .34 3.01 4.55 
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Table 3. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery (excluding preharvest 
Area cost cost seed cost labor) cost 
(dollars per acre) 
6l 1.44 — — 2.08 am 3.52 
62 1.42 — — 2.24 — — 3.66 
63 1.31 — — 2.68 — — 3.99 
64 1.27 — — 2.66 — — 3.93 
65 1.47 — — 1.94 — — 3.41 
66 1.22 M —» 2.51 .22 3.95 
67 1.35 — — 2.50 — — 3.85 
68 1.38 —• — 1.88 — — 3.26 
69 1.38 — — 1.96 — — 3.34 
70 1.38 — — 1.93 — — 3.31 
71 1.87 .02 2.06 3.95 
72 1.79 .02 2.47 .55 4.83 
73 1.79 .02 2.45 1.87 6.13 
74 4.14 .06 1.63 3.24 9.07 
75 1.88 .02 2.06 .29 4.25 
76 1.87 .02 2.03 1.05 4.97 
77 1.85 .02 2.16 — — 4.03 
78 1.15 .22 3.13 — — 4.50 
79 1.25 .22 2.53 — 4.00 
80 1.33 .22 2.37 — — 3.92 
81 1.38 .22 2.11 3.71 
82 1.43 .22 2.04 — — 3.69 
83 1.42 .22 2.03 — — 3.67 
84 1.42 .22 2.07 — — 3.71 
85 1.39 .22 2.18 .70 4.49 
86 1.38 .22 2.16 2.15 5.91 
87 1.55 .23 3.43 — — 5.21 
88 1.79 .23 3.08 — <— 5.10 
89 1.74 .23 3.00 .58 5.55 
90 1.69 .23 3.19 — — 5.11 
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Table 3. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery (excluding preharvest 
Area cost cost seed cost labor) cost 
(dollars per acre) 
91 1.76 .23 2.99 — — 4.98 
92 2.86 .23 2.61 11.77 17.47 
93 2.70 .23 2.71 1.36 7.00 
94 3.05 .23 2.50 15.77 21.55 
95 1.43 .23 3.43 5.09 
96 1.74 .23 3.29 
1—1 m
 5.77 
97 1.58 .23 3.39 — — 5.20 
98 1.30 .23 3.59 — — 5.12 
99 1.39 .23 3.15 — — 4.77 
100 1.54 .23 3.26 — 5.03 
101 4.22 .35 2.49 1.21 8.27 
102 5.35 .35 3.00 2.23 10.93 
103 5.17 .35 2.31 .90 8.73 
104 5.70 .35 2.94 1.67 10.66 
105 6.13 .03 2.90 1.31 10.37 
106 3.60 .06 2.16 1.45 7.27 
107 4.30 .06 1.45 5.12 10.93 
108 4.28 .06 2.90 3.66 10.90 
109 7.80 .83 2.15 17.44 28.22 
110 6.29 .58 2.52 4.30 13.69 
111 11.74 .30 2.82 3.10 17.96 
112 5.83 .58 3.51 .16 10.08 
113 7.95 1.63 2.75 2.47 l4.8o 
114 6.23 1.23 2.66 5.30 15.42 
115 7.44 1.23 2.35 4.97 15.99 
116 1.34 2.08 3.69 5.11 12.22 
117 1.64 2.08 3.48 8.70 15.90 
118 1.80 2.19 5.24 — — 9.23 
119 2.12 .60 5.14 — mm 7.86 
120 .47 .82 5.51 — — 6.80 
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Table 3. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery (excluding preharvest 
Area cost cost seed cost labor) cost 
(dollars per acre) 
121 .85 .23 6.85 — — 7.93 
122 .52 .10 4.92 — — 5.54 
123 .61 .30 5.33 — — 6.24 
124 .42 .95 5.19 — — 6.56 
125 1.34 .23 3.56 — —  5.13 
126 1.58 .23 3.46 5.27 
127 1.34 .23 3.36 — 4.93 
128 1.49 .23 3.75 — — 5.47 
129 1.40 .23 3.49 — — 5.12 
130 2.22 .23 2.93 8.13 13.51 
131 2.00 .23 3.25 2.53 8.01 
132 1.73 .23 2.98 2.35 7.29 
133 3.67 .23 2.27 10.33 16.50 
134 8.59 .83 1.82 11.87 23.11 
135 12.95 .70 2.31 22.32 38.28 
136 17.46 2.08 3.37 22.55 45.46 
137 .68 .10 4.92 — — 5.70 
138 1.43 1.72 9.83 — — 12.98 
139 .98 .47 8.99 — — 10.44 
l4o 1.50 .82 7.62 9.94 
i4l 1.87 2.51 5.16 9.54 
142 2.66 2.19 3.43 —• — 8.28 
143 .88 .70 7.70 — — 9.28 
144 1.04 .18 6.4o — mm 7.62 
145 .88 .30 6.21 — — 7.39 
146 .68 .44 4.13 5.25 
147 .55 .38 5.38 — — 6.31 
148 1.34 .23 3.44 — — 5.01 
149 1.63 .23 3.40 .08 5.34 
150 1.80 .02 2.41 .09 4.32 
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Table 3. (continued) 
Irrigation 
cost Total 
Labor Fertilizer Machinery (excluding preharvest 
Area cost cost seed cost labor) cost 
(dollars per acre) 
151 1.16 — — 2.76 .18 4.10 
152 6.00 .50 3.21 2.98 12.69 
153 5.79 .04 3.67 2.24 11.74 
154 8.50 .81 2.66 9.64 21.61 
155 3.79 .20 3.16 4.32 11.47 
156 6.52 1.68 4.87 2.84 15.91 
157 11.74 — — 3.89 7.14 22.77 
1959, however, they are the latest available estimates on labor 
used for crops. Wage rates were then multiplied by the man-
hours per acre. 
Power and machinery The 1959 distribution of methods 
of harvesting hay were used in the same manner as described for 
the 195^ estimates (115). Projections to I965 for power and 
machine costs for harvesting hay by the various methods, showed 
that very little difference existed between these estimates and 
those already secured. The decision was then made to reweight 
previous cost estimates for the various methods of harvesting 
hay by the more up-to-date distribution in harvesting methods. 
The distribution of methods of harvesting was assumed to hold 
for each type of hay. Harvesting costs for each type of hay 
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were then weighted by the proportion of each type of hay in each 
area to obtain the average harvest costs per acre. 
Estimated harvest costs for hay and for silage are listed 
in Tables 4 and 5 respectively. 
Coefficients for Hogs, 1954 Model 
The programming coefficients for hogs used in the 1954 
model are presented in Appendix A.8. Discussion of procedures 
used to estimate these coefficients follows. 
Feed 
As indicated in Chapter II, concentrate feed requirements 
for livestock are herein defined in terms of two feed components 
-- feed units and protein. Peed unit requirements for hogs were 
calculated by the following estimators: 
C = "1 (3.7) 
'i 
AW i 
Cj = . (3.8) 
54 
where: C denotes pounds of concentrates fed to hogs in the 
United States in 1954.^ 
Hodges, Earl P. U.S. Department of Agriculture, Economic 
Research Service, Washington, D. C. Data on national quantities 
of various feeds fed to each type of livestock and data on grain-
consuming animal units of each type of livestock by states, 
annual, 1949-64. Private communications, 1961-64. 
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Table 4. Estimated harvest costs for hay, 19^ 5 model 
Tame Wild Tame Wild 
Irea hay hay Area hay hay 
(dollars per acre) (dollars per acre) 
1 13.95 36 11.05 M ^  
2 13.45 — — 37 12.64 — — 
3 12.12 — — 38 13.44 — — 
4 13.35 —  —  39 13.60 — — 
5 10.89 — - 40 12.40 
6 10.94 4l 12.59 
7 9.45 — — 42 11.71 6.64 
8 9.05 — — 43 17.20 9.43 
9 9.12 — — 44 18.00 8.90 
10 8.25 — — 45 16.60 
11 5.68 46 13.67 
12 5.99 — —  47 9.18 — — 
13 5.09 • — — 48 12.09 — — 
l4 8.97 — —  49 11.05 10.53 
15 6.10 —  —  50 10.08 11.47 
l6 7.13 51 10.74 
17 2.40 — — 52 11.96 — — 
18 8.43 — — 53 14.71 — M 
19 6.28 — — 54 14.40 7.13 
20 8.06 55 14.52 
21 7.83 — — 56 15.18 7.83 
22 7.98 — — 57 14.33 7.75 
23 7.72 58 14.91 6.11 
24 8.55 59 12.20 6.32 
25 12.44 12.65 60 10.20 4.34 
26 12.21 9.59 61 10.09 5.86 
27 9.14 — — 62 8.92 5.80 
28 9.32 63 7.68 5.80 
29 9.52 — — 64 7.49 4.41 
30 11.51 — — 65 8.47 4.77 
31 12.49 mm « 66 7.94 4.90 
32 13.85 —  —  67 9.14 5.29 
33 13.44 — — 68 11.56 7.54 
34 11.74 —  —  69 10.48 5.21 
35 10.04 — — 70 14.48 8.02 
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Table 4. (continued) 
Tame Wild Tame Wild 
Area hay hay Area hay hay 
71 16.78 8.11 106 13.35 11.76 
72 10.35 6.42 107 19.42 15.28 
73 14.61 6.14 108 12.83 12.84 
74 24.31 11.11 109 21.38 21.68 
75 15.51 5.95 110 25.78 15.88 
76 15.56 6.82 111 31.17 16.35 
77 16.83 9.85 112 14.93 12.44 
78 15.77 12.68 113 20.95 16.22 
79 15.31 11.95 114 23.24 16.02 
8o 14.48 12.42 115 25.30 14.46 
8l 15.82 10.82 116 31.27 9.06 
82 15.47 11.89 117 41.94 13.39 
83 14.52 11.55 118 6.35 —. — 
84 12.80 12.22 119 8.60 — » 
85 18.04 12.82 120 9.64 
86 17.82 12.55 121 9.57 
87 13.91 12.53 122 9.04 12.87 
88 13.08 9.51 123 8.62 w mm 
89 13.08 11.93 124 8.06 — —« 
90 14.33 10.04 125 7.44 9.66 
91 13.54 9.51 126 7.97 10.76 
92 19.65 7.73 127 10.88 11.78 
93 9.96 8.90 128 12.49 12.53 
94 22.30 5.24 129 4.81 8.90 
95 5.75 7.94 130 16.05 14.35 
96 8.07 14.90 131 10.94 30.22 
97 7.23 12.01 132 8.85 — — 
98 5.14 9.38 133 20.62 11.66 
99 7.67 10.21 134 35.03 15.69 
100 8.68 11.52 135 28.94 13.08 
101 11.26 7.33 136 35.80 
102 14.23 10.09 137 9.89 13.81 
103 10.05 7.75 138 12.07 — — 
104 15.99 8.03 139 12.89 — — 
105 10.87 9.50 l40 10.00 
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Table 4. (continued) 
Tame Wild Tame Wild 
Area hay hay Area hay hay 
l4l 6.69 151 5.53 
142 6.38 — — 152 24.65 13.59 
143 8.10 — — 153 16.67 12.41 
144 10.83 — — 154 19.19 — — 
145 15.97 5.48 155 22.83 13.67 
146 8.64 9.59 156 21.17 18.32 
147 9.28 — — 157 25.72 14.38 
148 11.57 11.17 
149 6.97 
150 9.71 5.21 
A denotes total number of grain-consuming animal units 
of hogs fed in the United States in 1954.^ 
a. denotes total number of grain-consuming animal units 
2 
of hogs in the i-th state. 
denotes total liveweight production of hogs in the 
i-th state in 1954 (l88). 
denotes a feed unit factor calculated as tons of 
feed units of concentrates fed to hogs (90) divided 
by tons of concentrate feed fed to hogs (89)in the 
i-th state. 
'1 
Hodges, Earl F. U.S. Department of Agriculture, Economic 
Research Service, Washington, D. C. Data on national quantities 
of various feeds fed to each type of livestock and data on grain-
consuming animal units of each type of livestock by states, 
annual, 1949-64. Private communications, 1961-64. 
2lbid. 
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Table 5. Estimated harvest costs for silage, 1965 model 













































































































Table 5« (continued) 
irea Silage Area Silage Area Silage 
($/A.) . )  . )  
106 47.88 126 18.95 146 19.76 
107 20.93 127 15.42 147 22.72 
108 28.42 128 21.32 148 19.16 
109 38.27 129 30.60 149 17.31 
110 39.25 130 14.04 150 29.49 
111 33.17 131 22.61 151 19.46 
112 70.47 132 26.73 152 38.31 
113 32.85 133 9.64 153 27.31 
114 36.J9 134 27.82 154 36.53 
115 29.68 135 103.99 155 31.91 
116 — — 136 — 156 36.75 
117 — — 137 20.35 157 — — 
118 21.90 138 26.26 
119 18.77 139 23.57 
120 20.71 140 22.00 
121 16.68 l4l 21.38 
122 20.90 142 — — 
123 22.87 143 18.55 
124 28.35 144 21.80 
125 19.26 145 23.81 
denotes the pounds of feed units fed per pound of 
liveweight production of hogs in the i-th state. 
C denotes the pounds of feed units fed per pound of J 
liveweight hogs produced in the j-th region. 
d^j denotes the proportion in state i of liveweight 
hogs produced in region j, E d . = 1 (l88). 
i 3-J 
Protein requirements were assumed to be a constant percent­
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age of concentrate feed fed over all states. This constant was 
calculated by computing the weighted average protein content 
(123) of feeds from the national breakdown of feeds fed to hogs, 
the components of C in equation (3.7). See Appendix A.8. As 
indicated by Jennings (90) hogs also consumed some hay and 
pasture. Hay requirements for hogs were computed directly from 
estimates made by Jennings for 19^9-50 (89). Pasture require­
ments were calculated from estimates on feed units of pasture 
consumed by hogs by state for 19^9-50, also by Jennings (90). 
Pasture requirements were calculated in animal unit months 
(A.U.M.) per hundredweight of hogs produced. One A.U.M. was 
defined as 450 feed units (see 90, page 52, footnote 1). 
Cost coefficients 
Included in the cost coefficient for hogs in each region 
were all items of cost except feed (feed costs are endogenous 
components of the model). Numerous state experiment station 
bulletins and other miscellaneous publications with reference 
to hog production costs were found (19, 22, 24, 26, 40, 6I, 66, 
67, 68, 85, 96, 97, 106, 107, 133, 134, 136, 137, 160, 200, 
210). In addition, several sets of unpublished data regarding 
livestock coefficients were supplied in response to inquiries 
sent to each state agricultural college. 
Information from these varied sources was not always con­
sistent with respect to assumptions underlying the data, and 
for the various components of costs considered. There was seldom 
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uniformity in the classification of cost components from study 
to study. Further, it is often demonstrated that costs vary 
with different production practices and size of enterprise. But 
no information is available on the distribution of these prac­
tices and in the distributions of number of hogs per enterprise. 
It was necessary, therefore, to make some rather broad assump­
tions and to develop and use judgment in estimating cost coeffi­
cients for the various regions. After summarizing data from the 
many sources and analyzing the data, the following cost compo­
nents were assumed constant over all regions per hundredweight 
of hogs produced: 
Breeding $ .10 
Depreciation & repair on 
equipment .18 
Veterinary and medicine .30 
Interest on hogs .37 
Total constant costs $ 1.15 
Other components of non-feed, non-labor costs considered were 
buildings, feed processing, power and fuel, and marketing costs. 
Estimates of these costs are presented in Table 6. 
Data in the first four columns of Table 6 represent des­
ignations or assumptions made for each region after reviewing 
the information summarized from state publications and other 
sources and after discussion with colleagues. The marketing 
costs were supplied by Maki.^ Man-hours of labor used for hogs 
^Maki, Wilbur R. Ames, Iowa. Data on farm to market trans­
portation costs for hogs. Private communication. 1963. 
Table 6. Estimated production costs for hogs for 1954 by region 
Power 
Peed and 
Region Constant Buildings processing fuel Marketing Labor Total 
(dollars per cwt.) 
1 1.15 .30 .75 .30 .29 2.46 5.25 
2 1.15 .30 .75 .30 .29 2.82 5.61 
3 1.15 .25 .50 .20 .21 2.97 5.28 
4 1.15 .25 .50 .15 .21 2.10 4.36 
5 1.15 .20 .50 .15 .21 3.86 6.05 
6 1.15 .20 .50 .15 .21 2.44 4.65 
7 1.15 .30 .50 .30 .17 1.70 4.12 
8 1.15 .30 .50 .30 .17 2.16 4.58 
9 1.15 .30 .50 .30 .17 1.77 4.19 
10 1.15 .30 .50 .30 .17 2.37 4.79 
11 1.15 .20 .50 .15 .21 2.98 5.19 
12 1.15 .17 .75 .15 .21 4.15 6.59 
13 1.15 .23 .75 .20 .21 1.74 4.24 
14 1.15 .25 .75 .30 .17 2.10 4.72 
15 1.15 .17 .75 .30 .17 3.99 6.69 
16 1.15 .17 .75 .20 .42 2.93 5.63 
17 1.15 .15 .75 .15 .42 3.12 5.74 
18 1.15 .18 .75 .15 .42 4.65 7.30 
19 1.15 .15 .75 .15 .42 3.94 6.56 
20 1.15 .15 .75 .15 .42 2.87 5.49 
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were those estimated by Hecht.^  Wage rates were taken from 
crops and markets (176). 
Coefficients for Hogs, 1965 Model 
Programming coefficients used for hogs for the 1965 model 
are listed in Appendix A.9. 
Feed 
The procedure for estimating the concentrate feed require­
ments of hogs for the I965 model was exactly as that used for 
the 1954 feed coefficients. The most recent data for the 
variable in equation (3.7) were for the production period i962-
1963 (189). Hence, estimates of feed concentrates required for 
hogs in the 19^5 model were based on the period 1962-i963. 
Feed data and estimates of grain-consuming animal units of hogs 
for 1962-63 by states were secured from Hodges.^  
The average percent protein fed to hogs over the period 
1959 to 1963 was calculated from the national aggregate break­
down of feeds fed to hogs estimated by Hodges. It was assumed 
that protein made up the same percent (II.23 percent) of con­
centrates fed in each region. Hence, total protein require­
ments per hundredweight of pork were 0.1123 multiplied by the 
Hecht, Reuben W. U.S. Department of Agriculture, Economic 
Research Service. Washington, D. C. Data on labor used to 
produce hogs by states in 1954. Private communication. 1962. 
2 Hodges, op. cit. 
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concentrate feed requirements (see Appendix A.9.) 
Costs 
Much of the information used in estimating non-feed costs 
for hogs was dated 1958 to 1961. More up-to-date information 
was nearly nonexistent. Further, the author was unable to find 
any time-series data on non-feed costs for producing hogs. 
While some of these items of costs have risen, larger average 
herd sizes have tended to offset increases in the costs of 
these inputs. 
The non-feed, non-labor costs for producing hogs that were 
estimated for the 1954 model were used for the 1965 model. 
Labor costs were, however, estimated separately for the 
1965 model. Man-hours required per 100 pounds of liveweight 
hogs were estimated by states for 1950 and 1959 by Hecht (67, 
68). The assumption was made that the rate of change In man-
hours per hundredweight of hogs produced would continue. Hence, 
the following estimator was employed to calculate the 1965 
labor requirements: 
2 
" ^31 (3.9) 
2 
where: denotes man-hours required per 100 pounds of live-
weight hogs produced in 1950 in state i. 
denotes man-hours required per 100 pounds of live-
weight hogs produced in 1959 in state i. 
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denotes the estimated man-hours required to produce 
100 pounds of hogsJ liveweight in I965. 
The wage rate (170) was multiplied by to obtain the 
estimated labor costs per 100 pounds of hogs produced. The 
cost estimates for hogs used in the 1965 model are presented in 
Appendix A.9. 
Coefficients for Hogs, E.M. Model 
Peed 
The average concentrate feed consumption by hogs in the 
United States was estimated by Hodges to be 5.33 pounds of feed 
units per 100 pounds of liveweight hogs produced. Under effi­
cient management the assumption was made that this average could 
be reduced to 500 pounds of feed units per 100 pounds of hogs. 
Protein requirements were assumed to be 60 pounds per 100 
pounds of hogs. These figures were applied to every region. 
Costs 
The following components of non-feed, non-labor costs were 
assumed constant over all regions: 
Breeding 
Depreciation and repairs on 
equipment 
Veterinary and medicine 
Interest on hogs 
Feed processing 
Power and fuel 
Marketing 
Total constant costs 










and 1965 models. Labor hours were assumed to be 1.6 man-hours 
per 100 pounds for all regions. This labor requirement was 
multiplied by regional wage rates (see Appendix A.10). 
Coefficients for Milk Cows, 1954 Model 
Outputs and inputs for the milk cow activities were based 
on a milk cow unit. The "milk cow process" included average 
annual input requirements for cows, heifers, and other dairy 
animals, and outputs of milk, meat, and calves per average milk 
cow in each region. 
The specific coefficients estimated for the milk cow ac­
tivity include (a) requirements of pasture, harvested roughage, 
feed units, protein, and non-feed costs and (b) the output per 
cow of milk, meat, and feeder calves. 
Pasture requirements 
Pasture consumption by the various types of livestock by 
states were estimated for the feeding year 19^9-50 by Jennings 
(90). These estimates were calculated in feed units. One 
A.U.M. (animal unit month) of pasture was assumed to be 450 
feed units (see (90), page 52, footnote 1). More recent data 
on pasture consumption is not available. A sequel of the 1949-
50 work by Jennings for the period 1959-6o is at this date, 
July 1965J still in process. Hence, pasture consumption per 
cow in 1949-50 was assumed to represent a reasonable estimate 
for pasture requirements per cow in 1954 for each state. The 
io6 
following estimator was employed: 
(P.U.)! _ 2 
( A . U . M . / C o w )  z  i  ( R - , , +  R _ , )  
450 450 
+ (0.7) ( A . U . M . ) ^  R  (3.10) 
31 
where: i denotes the 1-th state (l = 1, 2, ..., 48), 
F.U,^ denotes the feed' units of pasture consumed in 1950 
per milk cow two years and older, January 1, 1950 
(90), 
p 
p.U. denotes the feed units of pasture consumed per head 
of "other dairy animals" (heifers 1-2 years old and 
heifer calves) January 1950 (90), 
^11 denotes average number of dairy heifers 1-2 years 
old, January 1, per milk cow two years and older 
January 1 over a six-year period 1950 to 1955, 
denotes the average number of dairy heifer calves 
less than one year old January 1 over the period 
1950-1956, 
(A.U.M.) denotes the estimated A.U.M. of pasture consumed by 
dairy feeder calves, 
denotes the estimated number of dairy calves enter­
ing the feeder calf supply per milk cow, 
450 is the number of feed units (P.U.) per A.U.M. 
«31 = (C S3 - (3.11) 
where: C denotes the average calves born during year per cow 
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two years old and older, January 1, for the Nev; 
England states and New York, 
denotes the survival rate of calves in the same 
states (the compliment of the death rate), 
denotes the number of dairy heifer calves less than 
one year old on inventory January 1, in the i-th 
state. 
Unpublished estimates by personnel in the Livestock Esti­
mates Division of the Statistical Reporting Service of the U.S. 
Department of Agriculture on the number of dairy stock placed 
in feedlots were secured by private communication. About 10 
percent of the cattle on feed in 1954 were from dairy stock. 
Ten percent of the cattle on feed in 1954 were equal to 70 per­
cent of the dairy calves not kept for herd replacements. The 
remaining 30 percent were assumed to be vealed at the average 
weight of calves marketed in the New England states and New 
York (l84). 
The feed requirements for the vealed calves were assumed 
to be included in estimates for milk cows and for other dairy 
animals. For that portion of calves entering the feeder calf 
supply, feed requirements were estimated by considering the 
feed standards for calves in Morrison (123, Table III). Also 
considered were allocations of feeds indicated by state re­
ports contributed to a national study coordinated by the U.S.D.A. 
in 1950 to 1951. The purpose of this report was to estimate 
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agricultural production potential in 1955These requirements 
were for calves from 100 to 400 pounds and were added to the 
requirements by cows and other dairy animals as in equation 
(3.11). 
Harvested roughage 
Estimates of harvested roughage consumed per cow by 
Jennings for 19^9-50 (89) were used as the harvested roughage 
requirements for 1954. Consumption of silage was multiplied 
by the ratio of T.D.N, per pound of silage to the T.D.N, per 
pound of hay (123) and added to the consumption of dry rough­
ages per cow. Consumption of harvested roughage per head of 
other dairy animals was multiplied by the number of other dairy 
animals per cow in each region, then added to the consumption 
of roughage per cow to obtain roughage requirements per milk 
cow unit. 
Feed units and protein 
Feed units per cow were estimated in the same manner as 
for hogs: 
(F.U./Cow)^ r (C/A^ 
+.7R^^ (3.12) 
Crickman, C. W, U.S. Department of Agriculture Economic 
Research Service. Washington, D. C. Data by states on Agri­
cultural Production Potential in 1955. Private communication. 
1962. 
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(F.U./Cow) = Z 6 (P.U./Cow). (3.13) 
J j IJ 1 
where: F.U. denotes feed units. 
Cj denotes total concentrates fed to milk cows in 
the U.S., 1953-54, 
denotes grain-consuming animal units of milk 
cows in the U.S., January 1, 195^^ 
^li denotes the grain-consuming animal units of milk 
cows, January 1, 1954, for the i-th state, 
Cg denotes total concentrates fed to other dairy 
animals in the U.S., 1953-5^, 
denotes grain-consuming animal units of other 
dairy animals in the U.S., January 1, 1954, 
ag^ denotes grain-consuming animal units of other 
dairy animals, January 1, 1954, in the i-th 
state, 
f^ denotes the ratio of feed units of concentrates 
fed to dairy cattle (90) to actual pounds of con­
centrates fed to dairy cattle (89) in 1949-50, 
denotes the number of milk cows two years and 
older, January 1, 1954, 
is as defined in equation (3.11). (p.u.)^^ 
represents the estimated feed units of concen­
trates required to feed a dairy calf from 100 to 
400 pounds. The procedure for estimating this 
requirement is analogous to that described pre-
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vlously for estimating roughage requirements for 
these dairy calves, and 
J a^^, Ag, C^, and a^^ are estimates made by Hodges.^ 
Protein requirements were assumed to be a constant pro­
portion of concentrates fed in each region. This figure was 
the weighted average percent protein calculated from the na­
tional breakdown of concentrates fed to dairy cattle over a 
five-year period, 1950 to 195^. The proportion of total pro­
tein in concentrates fed to dairy cattle was 0.13 pounds of 
protein per pound of feed. 
Cost coefficients 
Costs per unit of production were broken down into (a) 
labor costs and (b) non-feed, non-labor costs. The latter 
category was further broken down into components to be listed 
later. 
Labor Labor costs per milk cow unit were estimated as 
follows : 
°L1 = ^11+ + 0.7 7.6) (3.14) 
where; Wj, denotes the wage rate in the i-th state (176), 
denotes the man-hours of labor per milk cow in 195^, 
^2i denotes the man-hours per head of other dairy ani­
mals (67) in the i-th state. 
^Hodges, o£. cit. 
Ill 
denotes the number of other dairy animals per milk 
cow in the i-th state, 
.7R^i denotes number of dairy calves per cow entering the 
feeder calf supply in the i-th state (see equation 
3.12), 
7.6 denotes the assumed man-hours of labor required to 
produce a dairy feeder calf from 100 to 400 pounds. 
The labor costs per cow, C_., were then averaged over states 
within regions to obtain regional labor costs per milk cow: 
= I =L1 (3-15) 
where: was as defined in equation (3.14) and 6^^ was as 
defined in (3.13). 
Non-feed, non-labor costs No published information 
exists from- which one can extract an average cost figure for 
the dairy enterprise within a state or region. Hence, certain 
necessary assumptions and Judgments were made in deriving from 
available information a cost figure representing an average non-
feed, non-labor cost per milk cow. Data taken from cost of pro­
duction studies by various states were not comparable because 
different assumptions and aggregation methods were used — some 
studies would include certain expenses that others omitted. 
Several publications were found showing comparative costs 
for dairy enterprises as facilities and sizes of herds varied. 
Upon reviewing these studies the assumption was made that costs 
(non-feed, non-labor costs) were constant over broad areas of 
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the country given the same physical facilities and the same 
number of cows per herd. Accordingly, three broad areas of the 
United States were designated within which non-feed, non-labor 
costs were assumed to be equal — given the same size of herd, 
the same method of milking, and the same physical facilities. 
The three areas designated are (a) central and northeast, (b) 
southeast and south central, and (c) southwest and Pacific 
Coast. Eight cost budgets were developed for each of these 
areas. Within each area four herd-size groupings were con­
sidered and within each herd-size grouping one or more methods 
of milking were considered. Table 7 summarizes the type of 
budgets developed. 
No budgets were formulated for pipeline machine milking 
in herds of less than 10 cows or 10-29 cows nor for hand milk­
ing in herds of 30-50 cows or greater than "50 cows, since no 
region had as much as two percent of its dairy cows producing 
under these conditions. The budgets were thus bracketed for 
the joint reasons that these groupings seemed to be quite rea­
sonable from the standpoint of isolating major differences in 
conditions under which costs vary, and because data were avail­
able on the distributions of methods of milking and housing for 
dairy cows (27). These distributions are given by states. 
While costs were assumed to be the same for the same size of 
herd and the same production facilities from state to state 
within the three broad areas defined, distributions of herd 
sizes, housing, and methods of milking varied from state to 
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Table 7. Summary of cost budgets for milk cows 
No. cows 
per herd Method of milking 
1- 9 hand milked, regular machine milking 
10-29 hand milked, regular machine milking 
30-50 regular machine milking, pipeline 
machine milking 
> 50 regular machine milking, pipeline 
machine milking 
state. Hence, important regional differences in mean costs of 
production appeared in the final estimates (see Appendix A.8). 
With certain herd-size, method of milking categories, assump­
tions were made regarding other facilities. 
Each budget contained the following components of costs 
estimated on a milk cow unit basis: 
1. Building expenses 
2. Milking equipment expenses 
3. Cooling equipment expenses 
4. Cow taxes, interest, insurance, and depreciation 
5. Veterinary expenses 
6. Breeding expenses 
7. Dairy supplies expense (insecticides, germicides, 
medicine, strainer pads, and so forth) 
8. Association fees 
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9. Light, water, and power expenses 
For each expense item a survey of available production 
cost studies was made prior to the selection of bench mark 
figures for use in the budgets. It was necessary to make com­
parative analysis among the many studies and select bench mark 
figures from which adjustments might be made from region to re­
gion and from one distributional category to another (see J, 
17, 18, 20, 21, 28, 29, 33, 41, 4?, 49, 52, 53, 54, 57, 58, 59, 
60, 73, 100, 102, 103, 109, 110, 116, 122, 138, 139, 149, 151, 
162, 163, 203, 204, 206, 211). The average costs were then 
calculated by computing the weighted average non-feed, non-labor 
costs as follows: 
! °ig 
i = 1, 2, ..., 8 
j = 1, 2, ..., 20 
g = 1, 2, 3 
where: C. denotes the total cost under the i-th set of pro-ig 
duction conditions in the g-th area, and 
a. . denotes proportion of cows in the J-th livestock J 
producing region which are produced under the i-th 
set of conditions. 
These costs were then added to the labor costs per cow and 
the additional costs associated with producing dairy feeder 
calves (see Appendix A.8). 
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Output coefficients 
The output coefficients for milk cows included milk, meat 
(beef-2), and feeder calves. 
Milk Milk output per cow was taken directly from Dairy 
Statistics (178) for 1954. 
Meat Meat output per cow was calculated from the fol-
1owing estimator; 
Mj = 0.5 
R' = "r 
t='50 t tj' 1 t+1 t 
- tXo  
CS - X^Vxi*^' 
Ij 











denotes the January 1 inventory of milk cows two 
years and older in year t in the j-th region, 
denotes the January 1 inventory of dairy heifers 
1-2 years old in year t in the j-th region, 
denotes the January 1 inventory of dairy heifers 
less than one year old in year t in the j-th re­
gion, 
^ denotes the survival rate of cattle in the New 
England states and Mew York over the period 1950 
to 1955 (the complément of the death rate), 
C denotes the calves born per cow two years and older 
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on January 1 Inventory in the New England states 
and New York over the period 1950 to 1955, 
S denotes the survival rate of calves in the New 
England states and New York over the period 1950 
to 1955, 
W , denotes the livewelght of milk cows two years and 
^ X 
older on January 1, 1954, in the j-th region, 
W denotes the liveweight of heifers kept for milk 
^ J 
less than one year old January 1, 1954, in the j-th 
2 
region J 
denotes the average liveweight of calves marketed 
in the New England states and New York over the 
period 1950-1955,3 
The multiplier 0.5 represents the dressing percent divided by 
100. R represents the calves net of those saved for milk cow 
i 
replacements. It vias assumed that 70 percent of these calves 
would enter the feeder calf supplies and 30 percent would be 
marketed as veal calves (see equation 3.11). For meat output 
per cow, see Appendix A.8.-
Feeder calves The output of feeder calves per dairy 
cow is the complément of R_ .. in equation (3.20) or 0.7 R . (see J J 
Hannawald, Emmet B. U.S. Department of Agriculture, 
Statistical Reporting Service, Washington, D. C. Data on Jan­
uary 1 inventory weights of cattle by states, annual 195o-63. 





Coefficients for Milk Cows, 19^5 Model 
The general procedures for estimating coefficients for 
milk cow activities to be used in the 1965 model were similar 
to those used for the 195^ set of coefficients. However, data 
sources and estimating procedures for some of the coefficients 
were different. This section will place emphasis on these dif­
ferences . 
Pasture requirements 
Pasture requirements were assumed to be the same as the 
1954 estimates per head of cows two years old and older and per 
head of "other" dairy animals. Any differences in pasture 
coefficients for the two models were due to different ratios 
of "other" dairy animals to milk cows between the two periods. 
Harvested roughage 
Investigation of the national trends in harvested roughages 
fed to dairy cows showed that the 1954 estimates of harvested 
roughage requirements would not apply to the I965 model. Hod­
ges^ estimated the aggregate consumption in the United States 
of harvested roughages for the various types of livestock 
annually. However, his state figures on roughage-consuming ani-
ÏHodges, op. cit. 
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mal units were based on the consumption of both pasture and hay. 
An index of consumption per head of harvested roughages was 
developed from crop reporting board estimates of roughage fed 
to milk cows in their series Milk Production, for the winter 
feeding season and the summer feeding season over the period 
1961-62, 1962-63 (191, 192, 193, 194). This index related the 
consumption of roughage per head in each state to the national 
average consumption of roughage per head, Hodge^s^ data on 
roughage consumption per head was then allocated by this index. 
An index of roughages consumed per head of other dairy animals 
was constructed from Jennings' "Feed Consumed by Livestock 
1949-50" (89) by states in relation to the national average. 
Hodges^ data for the 1962-63 feeding season were then allocated 
according to this index. 
The roughage consumption of other dairy animals was then 
weighted by the ratio of other dairy animals to milk cows two 
years and older from the January 1, 1964, inventory figures 
(187). 
The harvested roughage requirements for the dairy feeder 
calves were assumed to be the same as for the 1954 model. 
These roughage requirements were expressed in hay equivalents 
of all harvested roughage fed (see Appendix A.9). 
^Hodges, OD. cit. 
%odges, ibid. 
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The harvested roughage for the dairy feeder calves for the 
1965 set of coefficients were assumed to be the same as those 
estimated for the 1954 model. These coefficients were multi­
plied by the feeder calf output per cow and added to the rough­
age required for a milk cow in each region. 
All types of roughage were measured in hay equivalents 
(see Appendix A.9). 
Feed units and protein 
The procedure for estimating feed unit and protein require­
ments for the 1965 model was exactly as outlined for these re­
quirements in the 1954 model (see equations (3.12) and (3.13), 
The basic data were from Hodges^ for the feeding year 1962-63, 
which were the latest available. The protein requirements re­
mained 0.13 pounds per pound of concentrates fed. 
Cost coefficients 
Procedures for estimating costs per milk cow unit were 
analogous to the procedure developed for the 1954 milk cow 
cost set. 
Labor costs Wage rates were taken from Agricultural 
Prices (17O) and multiplied by the man-hours per milk cow unit 
to obtain labor costs per cow: 
^Hodges, op. cit. 
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°L1 : "i (&11 + Ri ''gi-l- O.TR^i 7'G) (3-21) 
^11 = "11 + ''11 (3.22) 
> • 2 1  =  ( > - 2 ® ) ® / ( 3 . 2 3 )  
2 
\ -- (^31+ ''si^'^ii (3-24) 
^31 = CS - (3.25) 
where: denotes the wage rate In the i-th state (170), 
denotes the man-hours per milk cow two years and 
older in the i-th state 1950 (67), 
59 X . denotes the man-hours per milk cow two years and 
li 
older in the i-th state, 1959 (68), 
50 
X denotes the man-hours per head of other dairy cattle 
2i 
in the i-th state, 1950, (6%), 
59 X denotes the man-hours per head of other dairy cattle 2i 
in the i-th state, 1959j (68), 
X denotes the number of dairy heifer calves kept for 
3i 
milk cow replacements January 1, 1964, (187) in the 
i-th state, 
denotes the number of dairy heifers 1-2 years old 
January 1, 1964, (i87) in the i-th state, 
X^^ denotes the number of milk cows two years old and 
older January 1, i96i, (187) in the i-th state. 
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C denotes the average calves born per cow two years 
and older over the period 1955 to 1959 in the New 
England states and New York, 
S denotes the average number of calves born that 
survive per calf born in the New England states 
and New York over the period 1955-1959. 
Non-feed, non-labor costs Much of the basic data for 
developing the non-feed, non-labor costs for the 1954 model 
were extracted from publications that postdated the year 1954. 
Furthermore, in developing these figures, the available pub­
lications were largely exhausted. For a particular set of 
production conditions within the eight sets established for 
each region, there was insufficient information for adjusting 
these cost figures. The relative frequency of each set of pro­
duction conditions did, however, exhibit considerable change. 
Thus, for the 19^5 non-feed, non-labor costs the "1954 budgets" 
were reweighted by projected relative frequencies of the var­
ious sets of production conditions in each region. 
Information on the number of pipeline milking installa­
tions by states and provinces in the United States and Canada 
is given in annual surveys by the Dairy and Food Industries 
Supply Association, Inc. For adjusting the proportion of cows 
milked by pipeline milkers, data were taken from the "19.64 Pipe­
line Survey" (30) and the "1958 Pipeline Survey." The ratio of 
the number of pipeline milkers in 1964 to pipeline milkers in 
1958 was used to adjust the 1958 distributions in methods of 
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milking (27). Assumptions were made regarding changes in the 
relative frequency of hand milking, and the residual was an-
signed to regular machine milking. 
These estimated distributions in production conditions 
were then multiplied by their corresponding cost budgets in 
each region and accumulated to obtain an estimated average non-
feed, non-labor cost per cow. 
These costs were then added to the labor costs per cow 
unit and the cost for producing dairy feeders per cow (see 
Appendix A.9). 
Output coefficients 
For milk output per cow, linear projections weye made in 
each state. Trends in milk production per cow were established 
over the period 1955 to 1962 (172, I79, 190) and then extrap­
olated to 1965 (see Appendix A.9). 
Meat output per cow was calculated in exactly the same 
manner as was outlined in equations (3.17) through (3.20). 
However, data for the "W" variables were dated January 1, 
1964.^ For estimating up-to-date "R" variables, January 1 
inventories of dairy cattle from 196O to 1964 were used (see 
(Appendix A.9). 
The output of dairy feeder calves per cow was calculated 
^Hannawald, oj^, cit. 
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as .7R^^ (see equation (3.25) and Appendix A.9). 
Coefficients for Milk Cows, E.M, Model 
For the E.M, model (efficient livestock management model) 
Dairy Herd Improvement Association records were used to a large 
extent to establish input-output coefficients for the milk cow 
activities. The pasture coefficients were, however, developed 
from per head requirements for the 19^5 estimates of pasture 
requirements. All states were assumed to have the same replace­
ment rates, death rates, calving rate, and ratios of heifers 
to milk cows on inventory. Estimates for the calving rate and 
death rate were the same as was estimated for the 19^5 model. 
For the replacement rates and ratios of dairy heifers to milk 
cows, national averages were used over the period 1955 to 1959 
(172, 179, 190). 
Concentrates were taken directly from Dairy Herd Improve­
ment Association record summaries by states (177)• Concen­
trates consumed per dairy heifer were taken from the estimates 
for the 1965 model. The concentrates per dairy heifer were 
then multiplied by the national ratio of dairy heifers to milk 
cows and added to the requirements of concentrates per milk 
cow. The concentrate requirements for dairy feeder calves were 
assumed to be the same as those estimated for dairy feeder 
calves in the 19^5 model (see Appendix A.10). 
Harvested roughage requirements for the milk cow activities 
were estimated in the same manner as was outlined above for con-
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centrate requirements (see Appendix A.10). 
Milk output per cow by states was taken from the Dairy Herd 
Improvement Association newsletter (177) as was weight per milk 
cow. The weight of heifers was assumed to be a certain percent 
of the weight of milk cows. Calves marketed were assumed to be 
the same as was calculated for the 19Ô5 model. Meat output 
coefficients per milk cow are listed in Appendix A.10. The 
number of calves vealed per cow and the number raised as dairy 
feeders per cow were a constant. Seventy percent of the calves 
net of heifers saved for replacements were assumed to be mar­
keted as dairy feeder calves. The remaining 30 percent were 
assumed to be slaughtered as veal calves. 
All herds were assumed to be in the $0 cows or larger herd 
size group. Production practices implicit in the cost budgets 
of 50 or more cows with pipeline milking facilities estimated 
for the 1965 model were assumed. See Table 7 and Appendix A.10. 
Coefficients for Yearling Feeder Calf 
Activities, 195^ Model 
The "yearling" activities represent a process whereby 
feeder calves weighing 400 pounds are grown to 7OO pounds. The 
specific input coefficients for these activities are non-feed 
costs, pasture, harvested roughage, feed units, protein, and 
one 400-pound calf. Also each yearling activity has one output 
coefficient: 0.99 yearling steers weighing 7OO pounds. 
Peed requirements were estimated from Morrison's feeding 
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standards and from unpublished reports by each state which were 
contributed to a nation-wide study on agricultural production 
potential, 1955- This study was coordinated by the USDA and 
carried out In 1950 and 1951.^ 
It was necessary to exercise judgment and consult with 
animal scientists and colleagues in deriving some of these feed­
ing requirements. 
Input-output coefficients for yearlings are shown in Ap­
pendix A .7. 
Cost coefficients 
Cost coefficients for yearlings were broken down into labor 
costs and non-feed, non-labor costs. Labor requirements were 
estimated as: 
(3.26) 
where denotes the estimated man-hours per head for yearlings 
in the i-th state, 
denotes the man-hours of labor per head of beef cows 
in the i-th state in 1950 (67), and 
L^i denotes the man-hours of labor per head of beef cows 
in the i-th state in 1959 (68). 
Thus, estimated 1954 man-hours per head of yearlings were 
assumed to be 40 percent of the labor requirements for beef 
cows. The average of 1950 and 1959 man-hours per cow was as-
^Crickman, C, W,, OD, clt. 
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sumed to represent man-hour requirements per beef cow In 195^-
Non-feed, non-labor costs were much more difficult to 
estimate. Several state publications were found relating to 
costs and returns from producing yearling feeder calves. Sim­
ilar problems were encountered in summarizing cost estimates 
from these publications as was alluded to previously for milk 
cows and hogs. 
The following costs per head were assumed constant through­
out the United States. 
Veterinary and medicine $1.00 
Salt and minerals .60 
Marketing 2.00 
Miscellaneous 1.00 
Interest on calves 6.75 
Total $11.35 
Other components of non-feed, non-labor costs included 
machinery and equipment, buildings, corrals, and water improve­
ments (3j 74, 98, 105, 113, 177, 207). For cost coefficients 
see Appendix A.7. 
Coefficients developed for the 1954 model for yearling 
feeder calves were used for the 1965 model and the ET^ model as 
well. There was insufficient information available to warrant 
making adjustments in these coefficients. 
Coefficients for Beef Cows, 1954 Model 
The beef cow activity is defined in terms of input re­
quirements for the average beef cow two years or older — in­
puts to support her replacement in the herd, inputs for her 
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calves up to 400 pounds, and five percent of the inputs re­
quired for one bull. Outputs from the beef cow activity include 
feeder calves and a certain amount of meat per beef cow. 
The specific coefficients include non-feed costs, the re­
quirements per cow of pasture, harvested roughage, concentrate 
feeds (feed units and protein) and the output per cow of feeder 
calves and meat. 
Net calf production per covi 
The net calf output per cow coefficient for each state was 
estimated as follows: 
Ci = b^Si - .172 (3.27) 
where denotes the net calves per cow in the i-th state, 
b^ denotes the calves born per cow two years and older 
in the i-th state in 1954 (l88), 
denotes the survival rate of calves in the i-th 
state (l88), and 
.172 denotes the heifer calves kept for herd replace­
ments . 
The replacement rate of cows two years and older was assumed 
to be 15 percent with a two percent death loss. Thus, 13 per­
cent of the beef cows two years and older are normally sold for 
slaughter and replaced by younger stock. Of the 0.172 heifers 
saved for replacement stock per cow, 10 percent are culled for 
various reasons and three percent die. It was assumed that the 
bull to cow ratio was 1 : 20. 
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Meat output 
Meat output for the beef cow activities is defined as the 
meat from culled cows and replacement heifers per beef cow unit. 
Meat output per beef cow unit was calculated as: 
M = 0'.15 S W d + 0.10 (0.172) W d (3.28) 
S Ig 1 2g 2 
where Mg denotes the meat output coefficient per beef cow 
unit in the g-th region, 
0.15 denotes the replacement rate of beef cows. 
S denotes the survival rate of beef cows, 0.97, 
"Ig 
W denotes the January 1 inventory weight^ of beef cows 
in the g-th region, 
dj denotes the dressing coefficient of beef cows, 0.48, 
0.10 denotes the proportion of beef replacement heifers 
culled, 
0.172 denotes the beef heifers saved for herd replacement 
per beef cow, 
2 W_ denotes the January 1 inventory weight of beef 
heifers 1-2 years old in the g-th region, and 
d2 denotes the dressing coefficient of beef heifers. 
Meat output coefficients for the beef cow activities are 
listed in Appendix A.8. 
^Hannawald, Emmet cit. 
2 Hannawald, Emmet W., ^ . cit. 
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Pasture requirements 
Pasture requirements per beef cow were estimated as fol­
lows : 
AUM/COW = (Peed Units Pasture/Cow f 450) 1.05 (3.29) 
Data for pasture consumption per beef cow were taken from 
Jennings (90). The divisor, 450, is the number of feed units 
per animal unit month of grazing (AUM) as defined by Jennings. 
The multiplier, 1.05, adjusts this pasture consumption per cow 
to include the requirements for bulls. 
Pasture requirements by replacement heifers were assumed 
to be the same as estimated for yearling feeder calves. This 
figure was multiplied by 0.172 and added to the pasture con­
sumed per milk cow. See Appendix A.8. 
Concentrate requirements 
Joint components of concentrates (feed units and protein) 
were estimated for a beef cow unit in each region. 
Feed units of concentrates consumed per beef cow were cal­
culated directly from Jennings (90). Feed unit requirements 
from the 0.172 replacement heifers per cow were calculated as 
follows. The replacement heifers are assumed to be fed in the 
same manner as yearlings up to l8 months of age, the assumed 
age of a 700-pound yearling feeder. For the remaining six 
months or one-half year, each heifer was assumed to consume 90 
percent as much as a beef cow. 
(F.U. fed to replacement heifer per cow per year) = 
0.172 (F.U. fed per yearling feeder) + O.i72 (-^^) 
2 
(feed units fed per cow) (3.30) 
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Peed unit requirement coefficients for the beef cow activ­
ity in each state were obtained by adding equations (3.30) to 
the direct concentrate requirements for beef cows. 
Protein requirements were calculated for beef cows from 
Jennings (90) for each state. Table 8 lists the percent pro­
tein in concentrates fed to beef cows. 
For concentrate coefficients per beef cow unit see Appen­
dix A.8. 
Cost coefficients for beef cows 
Several state publications were of particular importance 
in estimating non-feed, non-labor costs for beef cows (l, 2, 3, 
9, 12, 13, 16, 23, 56, 74, 79, 87, 98, 99, 101, 105, 111, 113, 
117, 118, 124, 128, 132, 140, l46, 150, 158, 16i, 207). In 
addition to these publications, data on beef cow costs and re­
turns were secured by private communication from Washington,^ 
Idaho,2 Utah,3 and California.^ Components of costs estimated 
^Noteboom, Erwin A. Department of Agricultural Economics, 
Washington State University, Pullman, Washington. Data on beef 
cow enterprise costs and returns. Private communication. 1964. 
p 
Anderson, Jay C. Department of Agricultural Economics, 
University of Idaho, Moscow, Idaho. Data on beef cow enterprise 
costs and returns. Private communication. 1964. 
^Roberts, N. K. Department of Agricultural Economics, 
Utah State University, Logan, Utah. Data on beef cow enterprise 
costs and returns. Private communication. 1964. 
^Caton, Douglas D. Department of Agricultural Economics, 
University of California, Davis, California. Data on beef cow 
enterprise costs and returns. Private communication. 1964. 
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Table 8. Percent protein in concentrates fed to beef cows by 
regions 
Percent protein Percent protein 
Region in concentrate Region in concentrate 
1 12 11 20 
2 12 12 30 
3 12 13 11 
4 20 l4 11 
5 20 15 14 
6 15 16 20 
7 10.5 17 30 
8 10.5 18 30 
9 10.5 19 20 
10 10.5 20 30 
include labor (6%, 68), buildings, corrals, feeders, water im­
provements, fences, machinery and equipment, veterinary and 
medicine, salt and minerals, and interest on cows. A summary 
matrix was constructed containing these cost components by 
states for all the states from which information was available. 
The data were then analyzed for consistency with respect to the 
components of costs included and adjusted for parallelism ac­
cordingly. 
Cost coefficients for the beef cow (beef cow unit) activ­
ities are listed in Appendix A.8. 
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Much of the data used in developing these cost coeffi­
cients were dated in the late 1950*s and early 1960's. The 
information available was not sifficient to develop separate 
estimates of non-feed costs for the 1965 and EM models. The 
increased efficiency from the EM model was assumed to accrue 
from increased calving percentages and greater meat production 
from culled cows through increased inventory weights of cows. 
See Appendices A.9 and A.10. 
Coefficients for Cattle Feeding Activities 
Eight different general cattle feeding systems were de­
fined with modifications from region to region within systems: 
1. deferred plan. 
2. southern deferred plan. 
3. extended silage plan. 
4. calves, silage plan. 
5. calves, no silage plan. 
6. short fed yearlings. 
7. yearlings, silage plan, and 
8. yearlings, no silage plan. 
These systems were developed so as to allow for (l) dif­
ferent ratios of forage to grain in the fattening rations, (2) 
different feeding periods, and (3) for feeding calves or year­
lings, "Optimization" of production patterns in crops may give 
rise to changes in relative prices among grains and forages. 
As the price of grain decreases relative to the price of forage. 
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more grain will be fed and vice versa as forage prices decrease 
relative to grain prices. It Is therefore desirable In a study 
such as this to offer ration alternatives with varying ratlos_ 
of forages to grain. 
Several state publications (l, 43, 44, 74, 80, 105, 113, 
117, ll8, 128, 135, 156, 158, 207, 208) were analyzed and used 
as guides In formulating rations for different cattle feeding 
systems. Information from Morrison's "Feeds and Feeding" (123) 
and from the National Research Council's "Nutrient Require­
ments for Domestic Animals" (125) were also useful guides in 
formulating the rations. 
Rations of fed cattle, 1954 model 
The specific rations are listed in Appendix A.8. Analysis 
of survey Information (43, 44, 80, 156, 208) indicates some 
surprisingly low rates of gain for cattle on feed as compared 
to gains observed from cattle on feeding experiments. These 
differences are largely explained by methods of recording 
weights and the various stages of feeding. Commercial cattle 
feeders typically record weights of animals at the point of 
purchase and the point of sale. Feeder calves may lose con­
siderable weight in shipment from the point of purchase to the 
feed lot. Several days of feeding are generally required to 
overcome this lose in weight and the stresses of a new environ­
ment. When sold for slaughter, the fat cattle again lose 
weight In shipment from the farm to the market. This loss was 
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assumed to be five percent. As can be seen from weight gains 
over the various feeding phases presented in Tables 9 through 
24, the weight losses incurred in these two marketing opera­
tions have a rather dramatic effect on the average rate of gain 
from purchase of feeders to sale of the fat cattle. Tables 
23f 26, and 27 present data from surveys of cattle feeders in 
Illinois, Minnesota, and Michigan respectively. Many of the 
feeding systems summarized from these surveys correspond rather 
closely to the systems developed for this study. Comparison of 
data from these surveys with the rations developed for similar 
systems used in this study. Tables 9-24 show rather close 
correspondence in rate of gain, TDN per unit of gain, and 
ratios of forage to grain. 
The rations were synthesized by the author from analysis 
of the various publications alluded to above. This work was 
then submitted to nutritionists in the Department of Animal 
Science at Iowa State University for critical review and ad­
justments. 
Rations for fed cattle, 19^3 model 
Cattle feeding rations for the 19Ô5 model were developed 
by making adjustments in the 1954 set of rations. Available 
data indicate that relatively large increases in cattle feeding 
efficiency have taken place in the western states as compared 
to the rest of the country. The Southwest, in particular, has 
made great progress in increasing feed conversion and rates of 
Table 9. Deferred plan, regions 1 through 14 
Rest Pall Winter Summer 
Pull 
Peed Total 
Days 7 45 150 162 91 455 
Beginning weight 400 400 422 647 890 400 
Ending weight 400 422 647 890 1100 —  —  —  
Selling weight —  —  —  —  —  —  - - —  —  1045 
Gain —  —  22 225 243 210 645 
Gain/day —  —  0.5 1.5 1.5 2.3 1.42 
Dally ration 
Grain lbs. 2 —  —  —  —  —  18 —' — 
Supplement lbs. —  —  —  —  1.0 —  —  1.5 —  —  
Hay lbs. 5 — — 5.0 —  —  5.0 —  —  
Silage lbs. —  —  30.0 —  —  —  —  —  —  
Pasture TDN 0.9 5.0 —  —  10 
Total ration 
Grain 14.0 —  —  «• » — —  1638.0 1652.0 
Supplement —  —  —  —  150.0 —  —  136.5 286.5 
Hay 35.0 —  —  750.0 455.0 1240.0 
Silage —  —  —  —  4500.0 —  —  _> — 4500.0 
Pasture 6.3 225.0 —  —  1620.0 — 1851.3 
Dry matter 60.76 450.0 2250.0 3240.0 2131.22 8131.98 
TDN 35.00 225.0 1290.0 1620.0 1633.45 4803.45 
tdn/dm .576 .500 .573 .500 .766 .59: 
Dry matter/cwt. gain —  —  2045 1000 1333 1015 1261 
TDN/cwt. gain 1023 573 667 778 745 
Table 10. Southern deferred plan, regions 3 ,  4, 5, 6 ,  11, and 12 
Full Pull 
Rest Fall Winter Summer feed feed Total 
Days 7 70 105 91 100 60 433 
Beginning weight 400 400 435 540 667 917 400 
Ending weight 400 435 540 667 1067 1067 —  —  
Selling weight — — —  —  — — —  —  —  —  —  —  1014 
Gain 35 105 127 250 150 6l4 
Gain/d ay- —  —  0.5 1.0 1. 4 2.5 2.5 1, .42 
Daily ration 
Grain lbs. 2 — — —  —  —  —  13 15.5 — — 
Supplement lbs. —  —  —  —  — — 1.25 1.5 — — 
Hay lbs. 5 5.7 — — 6 5.0 —  —  
Silage lbs. — — —  —  —  —  — —  — — — — — 
Pasture TDN 0.9 5.0 4.5 10 — —  — — — 
Total ration 
Grain 14.0 —  — — — — — 1300.0 930.0 2244 .0 
Supplement - - — —  — —  —  —  125.0 90.0 215 .0 
Hay 35.0 598.5 —  —  600.0 300.0 1533 .5 
Silage —  —  — - - — —  —  —  —  —  
Pasture .6-3. 350.0 472.5 910. 0 — — — — 1738 .8 
Dry matter 60.76 700.00 1543.50 1820. 00 1947.00 1264.20 7335 .46 
TDN 35.00 350.00 771.75 910. 00 1427.50 957.00 4451 .25 
tdn/dm .576 .500 .500 500 .733 .757 .60 
Dry matter/cwt. gain -- 2000 1470 1433 779 843 1195 
TDN/cwt. gain 1000 735 717 571 638 725 
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Days 7 280 45 332 
Beginning weight 400 400 960 400 
Ending weight 400 960 1064 
Selling weight —  —  —  —  —  —  1011 
Gain 560 104 611 
Gain/day —  —  2.0 2.3 1.84 
Daily ration 
18.0 Grain lbs. 2,0 5.0 
Supplement lbs. —  —  —  —  1.5 1.5 
Hay lbs. 5.0 2 . 0  5.0 
Silage lbs. —  —  — — 35.0 —  —  
Pasture TDN 0.9 5.0 — — 
Total ration 
Grain 14.0 —  —  225.0 239.0 
Supplement _ _  — —  67.5 67.5 
Hay 35.0 — —  90.0 125.0 
Silage —  —  —  —  1575.0 1575.0 
Pasture 6 . 3  1400.0 — — 1406.3 
Dry matter 60.76 2800.00 841.50 3702.26 
TDN 35.00 1400.00 555.75 1990.75 
tdn/dm .576 .500 .660 .538 
Dry matter/cwt. gain — —  500 809 606 
TDN/cwt, gain — — 250 534 326 
Table 13. Calves, silage plan, regions 15 through 20 
Rest Silage Grain Grain Grain Total 
Days 7 l4l 101 43 23 315 
Beginning weight 400 400 668 900 1000 400 
Ending weight 400 668 900 1000 1053 —  —  
Selling weight — — —  —  —  1000 
Gain — — 268 232 100 53 600 
Gain/day 1.9 2.3 2.3 2.3 1.90 
Daily ration 
18.0 Grain lbs. 2 .0  4.0 13.0 15.0 — — 
Supplement lbs. — — 1.0 1.25 1.5 1.5 — —  
Hay lbs. 7.0 3.0 6.0 5.0 5.0 — — 
Silage lbs. 24.0 —  —  — — — 
Pasture TDN —  —  —  —  — —  —  —  — — 
Total ration 
Grain 14.0 564.0 1313.0 645.0 414.0 2950.0 
Supplement — 141.0 126.2 64.5 34.5 366.2 
Hay 49.0 423.0 606.0 215.0 115.0 1408.0 
Silage —  — 3384.0 - - —  —  — — 3384.0 
Pasture — — — — — — — — —  »  «# — 
Dry matter 62.16 2109.36 1966.42 885.80 538.66 5562.40 
TDN 35.70 1370.52 1441.74 668.65 412.85 3929.46 
tdn/dm 
.574 .650 .733 .755 .766 .706 
Dry matter/cwt . gain — —  787 848 886 1016 927 
TDN/cwt. gain — — 511 621 669 779 655 
Table l4. Calves, silage plan, regions 1 through l4 
Fall Winter Pull Full Full 
Rest graze on silage feed feed feed Total 
Days 7 45 l4l 91 43 23 350 
Beginning weight 400 400 422 690 900 1000 400 
Ending weight 400 422 690 900 1000 1052 —  —  
Selling weight —  —  —  —  —  —  —  —  —  —  1000 
Gain 0.0 22 268 210 100 52 600 
Gain/day 0.0 0.5 1.9 2.3 2.3 2.3 1.71 
Daily ration 
18.0 Grain lbs. 2.0 —  —  4.0 13.0 15.0 —  — '  
Supplement lbs. —  —  —  —  1.0 1.25 1.5 1.5 —  —  
Hay lbs. 5.0 —  —  3.0 6.0 5.0 5.0 —  —  
Silage lbs. —  —  24.0 —  —  —  —  —  —  —  —  
Pasture TDN 0.9 5.0 -  —  —  —  —  —  
Total ration 
Grain 14.0 — — 564.0 1183.0 645.0 414.0 2820.0 
Supplement —  —  —  —  l4l.O 113.8 64.5 34.5 353.8 
Hay 35.0 - - 423.0 546.0 215.0 115.0 1334.0 
Silage —  —  — —  3384.0 —  —  —  —  —  —  3384.0 
Pasture 6.3 225.0 —  —  —  —  — — —  —  231.3 
Dry matter 60.76 450.00 2109.36 1771.82 885.80 538.66 5816.40 
TDN 35.00 225.00 1370.52 1299.06 668.65 412.85 4011.08 
TDN/DM .576 i .500 .650 .733 .755 .766 .690 
Dry matter/cwt . gain —  —  2045 787 844 886 1036 969 
TDN/cwt. gain —  —  1023 511 619 669 794 669 
Table 15. Calves, silage plan, regions 15 through 20 
Full Pull Full 
Rest Winter feed feed feed Total 
Days 7 I4l 101 43 23 315 
Beginning weight 400 400 668 900 1000 400 
Ending weight 400 668 900 1000 1052 — — 
Selling weight — — — — — — 1000 
Gain — — 268 232 100 52 600 
Gain/day 1.9 2.3 2.3 2.3 1.9 
Dally ration 
18.0 Grain lbs. 2 .0 4.0 13.0 15.0 — — 
Supplement lbs. 1.0 1.25 1.5 1.5 
Hay lbs. 7 .0 3.0 6.0 5.0 5.0 
Silage lbs. - - 2 4 . 0  — — — — 
Pasture TDN — — — — — — — — 
Total ration 
Grain 14 .0 564.0 1313.0 645.0 4l4.0 2950.0 
Supplement — — 141.0 126.2 64.5 34.5 366.2 
Hay 49 .0 423.0 606.0 215.0 115.0 1408.0 
Silage — — 3384.0 — — — — — — 3384.0 
Pasture — — — •— — — M — wm mm 
Dry matter 62 .16 2109.36 1966.42 885.80 538.66 5562.40 
TDN 35 .70, 1370.52 1441.74 668.65 412.85 3929.46 
tdn/dm 
.574 .650 .733 .755 .766 .706 
Dry matter/cwt. gain - - 787 848 886 1036 927 
TDN/cwt. gain — — 511 621 669 794 655 
Table l6. Calves, silage plan, regions 1 through l4 







Days 7 45 l4l 91 43 23 350 
Beginning weight 400 400 422 690 900 1000 400 
Ending weight 400 422 690 900 1000 1052 — — 
Selling weight — — — — — — - - — — — — 1000 
Gain/day 0.5 1.9 2.3 2.3 2.3 1.71 
Daily ration 
Grain lbs. 2 — —* 4.0 13.0 15.0 18.0 — — 
Supplement lbs. — — — — 1.0 1.25 1.5 1.5 — — 
Hay lbs. 5 3.0 6.0 5.0 5.0 — — 
Silage lbs. — — — — 24.0 — — — — — — — — 
Pasture TDN 0.9 5.0 — — — — — — — — 
Total ration 
Grain 14.0 — —» 564.0 1183.0 645.0 414.0 2820.0 
Supplement — — — — l4l.O 113.8 64.5 34.5 353.8 
Hay 35.0 — — 423.0 546.0 215.0 115.0 1334.0 
Silage — — — — 3384.0 — — — — — — 3384.0 
Pasture 6.3 225.0 — — — — —. «— — 231.3 
Dry matter 60.76 450.00 2109.36 1771.82 885.80 538.66 5816.40 
TDN 35.00 225.00 1370.52 1299.06 668.65 412.85 4011.08 
TDN/DM .576 .500 .650 .733 .755 .766 .690 
Dry matter/cwt . gain -- 2045 787 844 886 1036 969 
TDN/owt. gain — — 1023 511 619 669 794 669 






Days 7 237 46 290 
Beginning weight 400 400 945 400 
Ending weight 400 945 1052 — — 
Selling weight — — — — — — 1000 
Gain — — 545 107 600 
Gain/day 2.3 2.3 2.07 
Daily ration 
18 Grain lbs. 2 13 — — 
Supplement lbs. — — 1 1.5 — — 
Hay lbs. 7 6 5 — — 
Silage lbs. — — — — 
Pasture TDN — — — — — — — — 
Total ration 
Grain 14.0 3081.0 828.0 3923.0 
Supplement — — 237.0 69.0 306.0 
Hay 49.0 1422.0 230.0 1701.0 
Silage — — — — — — — — 
Pasture — — — — — — — — 
Dry matter 62.16 4555.14 1077.32 5694.62 
TDN 35.70 3341.70 825.70 4203.10 
TDN/DM .574 .734 .766 .738 
Dry matter/cwt. gain — — 836 1007 949 
TDN/cwt. gain 613 772 701 






Days 7 45 237 36 325 
Beginning weight 400 400 422 968 400 
Ending weight 400 422 968 1052 1000 
Selling weight — — — — — — — — — — 
Gain — 22 546 84 600 
Gain/day — — 0 . 5  2 . 3  2 . 3  1.85 
Daily ration 
18.0 Grain lbs. 2.0 — — 13.0 — — 
Supplement lbs. — — 1 . 0  1.5 — — 
Hay lbs. 5.0 6.0 5.0 — — 
Silage lbs. — — — — — — — — 
Pasture TDN 0 . 9  5 . 0  — — — — — — 
Total ration 
Grain 14.0 — — 3081.0 648.0 3743.0 
Supplement — — — — 237.0 5 4 . 0  291.0 
Hay 3 5 . 0  — — 1422.0 180.0 1637.0 
Silage — — — — — — — — — — 
Pasture . 6 . 3  225.0 — — — —» 2 3 1 . 3  
Dry matter 60.76 450.00 4555.14 843.12 5909.02 
TDM 35.00 225.00 3341.70 646.20 4247.90 
TDN/DM .576 .500 .734 .766 .719 
Dry matter/cwt. gain — — 2045 834 1004 985 
TDN/cwt. gain 1023 612 769 708 






Days 7 92 68 167 
Beginning weight 675 675 905 675 
Ending weight 675 905 1075 
Selling weight —  —  1021 
Gain —  —  230 170 346 
Gain/day —  —  2.5 2 . 5  2.07 
Daily ration 
l6 Grain lbs. 3 20 —  —  
Supplement lbs. - - 1.5 1.5 —  —  
Hay lbs. 8 5 4 — — 
Silage lbs. —  —  —  —  — — 
Pasture TDN — —  —  
Total ration 
Grain 21.0 1472.0 1360.0 2853.0 
Supplement — 138.0 102.0 240.0 
Hay 56.0 460.0 272.0 788.0 
Silage —  —  — —  — — —  —  
Pasture —  —  —  —  —  —  mm 
Dry matter 75.74 1981.68 1652.40 3709.82 
TDN 44.80 1504.20 1295.40 2844.40 
TDN/DM .591 .759 .784 .767 
Dry matter/cwt. gain —  —  862 972 1072 
TDN/cwt. gain —  —  654 762 822 
Table 20. Short-fed yearlings, regions 1 through l4 
Full Full 
Rest Pasture feed feed Total 
















































































Dry matter/cv/t. gain — — 1600 862 968 1122 
TDN/cwt. gain — — 800 654 759 828 





















































































Table 22. Yearlings, silage plan, regions 1 through 14 
Rest Fall Winter 
Pull 
feed Total 
Days 7 60 80 103 250 
Beginning weight 675 675 735 895 675 
Ending weight 675 735 895 1152 — — 
Selling weight — — — — — 1095 
Gain — — 6o 160 257 "420 
Gain/day — — 1.0 2.0 2.5 1.68 
Daily ration 
18.0 Grain lbs. — — — — 6.0 — — 
Supplement lbs. — — - - 1.5 1.5 — — 
Hay lbs. 7.0 — — 5.0 5.0 — — 
Silage lbs. — — 30.0 — — 
Pasture TDN 3.0 8.0 — — — — 
Total ration 
Grain — — — — 480.0 1854.0 2334.0 
Supplement — — — — 120.0 • 154.5 274.5 
Hay 49.0 — — 400.0 515.0 964.0 
Silage — — — — 2400.0 — — 2400.0 
Pasture 21.0 480.0 — — — —» 501.0 
Dry matter 91.00 960.00 1691.20 2412.26 5154.46 
TDN 45,50 480.00 1100.00 1848.85 3474.35 
tdn/dm .500 .500 .650 .766 .674 
Dry matter/cwt. gain — — 1600 1057 939 1227 
TDN/cwt. gain — — 800 688 719 827 













































































Dry matter/cwt. gain 843 969 1000 
TDN/cwt. gain 638 745 757 
Table 24. Yearlings, no silage plan, regions 1 through 14 
Pull Pull 
Rest Graze feed feed Total 
















































































Dry matter/ cwt. gain — — 1600 843 969 — — 
TDN/cwt. gain 800 638 745 
Table 25. Summary of feed requirements for cattle feeding from survey of Illinois 
farmers®-
Long fed Long fed Long fed Short ; fed Short ; fed 
steer yrling. yrling. yrling. yrling. 
calves steers steers steers steers. 
on pasture on dr •ylot 
8 yr. 8 yr. 1959- 8 yr. 1959- 8 yr. 1959- 8 yr. 1959- 1959-
Item 1960 ave. 1960 ave. 1960 ave. 1960 ave. 1960 ave. 
Purchase wt. 459 428 602 584 618 631 673 671 672 646 
Sale wt. 1046 1024 1143 1131 1127 1134 1093 1066 1023 971 
Gain/head 587 600 541 547 509 503 420 395 351 325 
Gain/day 1.80 1.72 1.70 1.62 1.77 1.77 1.91 1.92 1.79 1.70 
Days on feed 281 295 246 250 227 219 174 169 144 142 
Days on farm 326 348 320 337 287 284 221 206 198 191 
Peed/cwt. -
588 678 Corn 571 476 560 504 571 616 577 549 
Oats 16 26 13 22 13 16 22 19 13 10 
Supp. 51 44 46 41 58 56 56 52 52 50 
Hay 220 250 254 298 261 264 237 246 197 272 
Corn sil. 118 115 — — 79 534 274 290 223 721 619 
Other sil. 36 88 210 178 — — 122 — — 167 155 
Past, days 3.5 7.3 17.4 14.4 3.1 6 . 2  4.9 4.8 4.6 5.1 
DM/cwt. gain 912 915 1106 1080 1064.94 1079 1098 1071 1075 li4o 
TDN/cwt. gain 655 627 726 741 .753 790 757 758 778 
fo TDM 71.8 68.5 68.7 67.2 69.6 69.8 72 70.7 70.5 68.2 
DM/day 16.42 15.78 17.31 17.5 18.89 19.11 20.9 20.5 19.1 19.4 
TDN/day 11.79 10.81 12.85 11.78 13.14 13.34 15.0 14.5 13.4 13.2 
Feeder crade Good to Good to Good to Good to Common to 
choice choice choice choice medium 
S^ource: (8o) .  
Table 26. Summary of feed requirements for cattle feeding from survey on Minnesota 
farmers^ 
Long fed calves Long fed yearlings 
Number of lota 37 39 25 39 13 14 16 8 
Item 
1955- 1956- 1957- 1958- 1955- 1956- 1957- 1958-
1956 1957 1958 1959 1956 1957 1958 1959 
Beginning wt. 407 402 398 4l8 647 6i4 608 621 
Sales wt. 962 931 966 974 1134 1125 1094 1070 
Gain 555 529 568 556 487 511 486 449 
Gain/day 1.6 1.7 1.8 1.8 1.6 1.7 1.6 1.6 
Days on farm 340 313 321 313 304 303 309 286 
Days on pasture 46 28 13 11 42 25 38 23 
Feed/cwt. -
436 489 Corn 470 529 572 511 475 627 
Small grain 34 22 26 32 9 6 12 24 
Supp. 41 45 4o 59 50 45 24 43 
Hay 280 311 223 195 281 286 234 369 
Silage 415 389 353 425 740 835 601 202 
DM/cwt. 889 936.5 854.6 910.8 1099.7 1067.8 896.8 1025.' 
TDN/cwt. 602 633 601 651 758.6 723.5 608.7 750.9 
^ TDN 67.7 67.6 70.3 71.5 69 67.8 67.9 73.2 
DM/day 14.51 15.83 15.12 16.18 17.62 18.01 14.10 16.10 
TDN/day 9.83 10.70 10.63 11.56 12.15 12.20 9.57 11.79 
^Source; (42, 45. 92, 93). 
Table 26, (continued) 
Short fed yearlings and 
two year olds 














Beginning v i t .  731 684 730 697 
Sales wt. 1070 1054 1088 1066 
Gain 339 370 358 369 
Gain/day 1.8 2.0 2.1 2.1 
Days on farm 184 184 169 178 
Days on pasture 12 15 12 13 
Peed/cwt. -
632 600 688 603 Corn 
Small grain 18 9 10 12 
Supp. 61 59 56 68 
Hay 3# 304 240 239 
Silage 790 508 458 340 
DM/cwt. 1244 1088.4 1090 987.8 
TDN/cwt. 857.9 755.8 787 707 ^ 
% TDN b9 69.4 72.2 71.6 
DM/day 22.92 21.88 23.09 20.48 
TDN/day 15.80 15.19 16.67 14.66 
Table 27. Summary of feed requirements for cattle feeding from survey of Michigan 
farmers®-
i960 - 1961 
Item Top Middle Low Ave. 10 Ave. 
10 30 10 50 farms all 60 
Weights 557- 497- 550- 514- 553- 519-
1058 975 955 988 1055 995 
Gain 501 478 400 474 502 476 
Gain/day 1.77 1.69 1.42 1.67 1.56 1.64 
Days 277 288 286 286 322 294 
Death loss fo 
.7 1.2 .8 1.0 1.7 1.1 
DM/cwt. 868.9 959.5 1172.4 964 929.6 957.4 
TDN/ cwt. 612.68 688.2 818.2 687.8 641.2 679.1 
% TDN 70.5 71.8 69.8 71.3 69 70.9 
Ration/cwt. gain 
491 478 388 462 Corn 390 550 
Oats & barley 12 18 17 18 17 
Supp. 74 68 86 71 72 71 
Corn sil. 1181 1120 1268 1147 1203 1157 
Hay 62 76 170 83 114 88 
Ave ./day -
16.39 16.0 DM 15.7 15.92 14.49 15.5 
TDN 11.08 11.43 11.44 11.40 10.0 10.99 
^Source: (208). 
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gain in cattle feeding. In the Midwest and South only small 
gains in feeding efficiency have taken place, explainable 
largely by the use of stilbestrol. 
Programming coefficients for the various feeding systems 
for the 1965 model are shown in Appendix A.9. 
For the EM model the rations for the various cattle feed­
ing systems were the same as those used in the I965 model. 
Large feed lot operations generally were found to have sub­
stantially lower per head costs than small operations. How­
ever, these efficiencies did not accrue from increased feed 
efficiency. In the EM model, only the cost coefficients were 
adjusted from the 1965 model. Thus, it was assumed that the 
more efficient producers in livestock feeding were typified by 
large feeders with lower than average per head costs. These 
feeders, however, do not necessarily have greater feeding effi­
ciency than smaller feeders. Programming coefficients for the 
cattle feeding systems in the EM model are presented in Appen­
dix A.10. 
Cost coefficients for fed cattle, 1954 model 
Components of the cost coefficients for fed cattle activ­
ities include all input items except feed costs. For regions 
15 through 20, information was available on the distributions 
of cattle on feed by size of feed lot (l44). Budgets of non-
feed costs for different sizes of feeding operations were 
available from studies by Hopkin (8) and Moran (121). These 
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cost budgets were adjusted for these activities that did not 
match well with the type of feeding systems for which the cost 
data were available. For example^ some of the cattle feeding 
activities developed for the western states represented feed­
ing systems that required more time in the feed lot than is 
typical for that region. Thus, budget information was ad­
justed to account for reduced feed lot turnover and longer 
feeding periods for those activities. 
An average cost for each region was then calculated for 
each activity as follows: 
 ^^ ij ^ ikj (3.26) 
j = 15, 16, .20 
k = 1, 2, 3. 4 
where denotes the non-feed costs associated with the k-
th feeding system in the j-th region, 
a^j denotes the proportion of cattle fed in the i-th 
feed lot size category in the j-th region, and 
^ikj denotes the non-feed costs associated with the k-
th feeding activity in the i-th feed lot size 
category within the j-th region. 
Cost coefficients for regions 1 through l4 were developed 
largely from studies in the North Central states (48, 94, 156, 
l64, 1973 199) and from studies carried out by the USDA S-42 
studies throughout the southern states (l, 2, 3, 12, 74, 105, 
112, 113, 117, 128, 150, 158, 207). The various studies were 
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analyzed with respect to consistency of assumptions made and 
of components of cost considered. It was necessary to exer­
cise some judgment in making adjustments in costs presented i: 
the various studies to achieve parallelism in underlying as­
sumptions and components of costs considered (see Appendices 
A,8, A,9 and A.10, Fed Cattle Coefficients). 
Transportation Coefficients 
Transportation coefficients for feed grains, wheat, soy­
beans, and cottonseed were developed from waybill samples (8l 
for the 1954 model. These coefficients are listed in Append!; 
A.12, For the I965 model and the EM model transportation cos 
for these commodities were developed from data provided by 
Whittlesey (201). 
For cattle and meat the transportation costs were calcu­
lated from equations developed by Maki.^ Equations for calcu 
lating meat and cattle transportation costs are listed in 
Table 28 and Table 29 respectively. These equations were de­
veloped from waybill samples for rail shipments from various 
points within and between railroad class rate territories. 
The map in Figure 6 shows the boundaries of the five major 
class rate territories. 
Cost coefficients for activities transporting feeder 
^Maki, Wilbur R. Ames, Iowa. Equations for calculating 
rail tariffs for meat and cattle. Private communication. 191 
Table 28. Transportation equations for cattle^ 
Class rate territory 
















9.047440 + 0.209440 X - 0.106806 (X^ /lOOO) 
100.590940 + 0.186832 X - 0.06816 (xViooo) 
54.285480 + 0.06968 X 
80.799750 f 0.069006 X 
9.264595 -f 0.033698 X 4. 2.455103 Tx 
100.590940 4- 0.06968 X 
33.998144 -I- 0.087718 X 
9.264595 4- 0.033698 X + 2.455103 Vx 
80.79975 4- 0.069006 X 
31.6093+ 0.094629 X 
^Source; Maki, Wilbur R. Ames, Iowa. Private communication. 1963. 
^X denotes distance in miles. 
Table 28. (continued) 
Class rate territory 
Origin Destination Cattle -- $5/cwt. 
South Official 54.285480 + 0.069680 X 
2.455103 /x Western trunk lines 9.264595 + 0.03369 X + ; 
South 80.799750 + 0.069006 X 
2.455103 /x Southwest 9.264595 + 0.033698 X + 
Mountain Pacific 9.264595 + 0.033698 X + 2.455103 Jx 
Southwest Official 80.799750 4. 0.069006 X 
Western trunk lines 41.8157780.072292 X 
2.455103 /x South 9.264595 4- 0.033698 X 4-
Southwest 33.682599 + 0.086439 X 
Mountain Pacific 51.427870+ 0.070445 X 
.455103 ^  Mountain Pacific Official 9.264595 + 0.033698 + 2 
Western trunk lines 31.60913 + 0.094629 X 
2.455103 \/x South 9.264595 + 0.033698 X + 
Southwest 51.427870+ 0.070445 X 
Mountain Pacific 27.936879 + 0.129928 X - 0.023058 
Table 29. Transportation equations for meat^ 
Class rate territory 




Official 43.297725 + 0.186832 X - 0.068160 (X^/1000) 
Western trunk lines 28.45699+ 0.194452 X - 0.029383 (X^ /lOOO) 
South 86.461050 4- 0.065049 X 
Southwest 99.837100+ 0.101901 X 
Mountain Pacific 49.682333 + 0.069222 X + 1.322490 /ïî 
Official 28.45699 + 0.194452 X - 0.029383 (X /lOOO) 
Western trunk lines 15.0288 + 0,166707 X 
South 52.46230 + 0.101927 X 
Southwest 89.78259 + 0.067983 X 
Mountain Pacific -17.729789 + 0.076469 X + 3.934893 /x T 
^Source: Maki, Wilbur R. Ames, Iowa. Private communication. 1963. 
^X denotes distance in miles. 
Table 29. (continued) 
Class rate territory 



















86.46105 f 0.065049 X 
52.46230 + 0.101927 X 
133.214070 + 0.058462 X 
60.004860 + 0.100900 X 
49.68233 4- 0.069222 X + 1.322490 /x~ 
99.837100 + .101901 X 
89.78259 + 0.067983 X 
60.004860 4- 0.100900 X 
142.984970 + 0.000672 X 
49.682333 + 0.069222 X 4- 1.322490 
49.682333+ 0.069222 X 4-1.322490 /T 
-17.729789 -h 0.076469 X+ 3.934893 A 
49.682333 f 0.069222 X 4- 1.322490 /x 
49.682333 4- 0.069222 X +• 1.322490 XT 











Figure 6. Map 
of railroad class 
rate territories 
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calves, yearling feeders, pork, and beef are presented in Appen­
dices A.12 and A.13. These coefficients were derived from the 
equations in Tables 28 and 29. 
Cost coefficients for hay transportation activities were 
developed from a study by Fellows (46). These coefficients are 
listed in Appendices A.12 and A.13. 
Transportation costs for milk and manufactured milk are 
also in Appendices A.11 and A.12. Transportation costs for 
whole fluid milk were assumed to be 0.128 dollars per hundred 
pounds per hundred miles.^ 
The procedure for developing transportation costs for the 
manufactured milk aggregate was more complex. Rates for 
shipping specific manufactured milk products were taken from 
work by Snodgrass and French (l48). The costs for transporting 
100 pounds of whole milk equivalent of manufactured milk prod­
ucts were calculated as: 









J J i I denotes the cost of transporting from region j to 
region j' 100 pounds of whole milk equivalents of 
manufactured milk products (j / J'; j, J' =1, 2, 
3, • • • J 20), 
^Strain, James R. Data on costs of transporting fluid milk. 
Private communication. 1964. 
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C^jj, denotes the cost of transporting 100 pounds of 
the i-th manufactured milk product from the mar­
ket center in region j to the market center in 
region j', 
a^ denotes the units of whole milk required for the 
production of one unit of the i-th manufactured 
milk product, and 
denotes the total output, in whole milk equiva­
lents, of the i-th manufactured milk product in 
region J. 
These equations were calculated for the 195^ model using 
1954 values of For the 1965 model and the EM model, the 
values of for 1963 were used. 
Coefficients for Exogenous Concentrates 
Important supplies of concentrates are available from 
sources other than the crops considered explicitly by the 
models; for example, fish meal, linseed meal and rice mill 
feeds. Also, certain concentrates are available as a by­
product of industrial processed grains: corn gluten meal, 
wheat bran and middlings, brewers' by-products, and other by­
products of industrial processing of feed grains and wheat. 
Procedures used for estimating the supplies of these feeds 
will be presented later in the discussion of the restraints. 
This section will present procedures for estimating coeffi-
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dents required to bring these concentrates from the national 
supply rows into the livestock feed equations. 
Concentrates which are exogenous to the model are classi­
fied as: 
P]_j oil meals excluding soybean oil meal and cottonseed 
oil meal, 
Fgj animal protein feeds, 
F^, grain proteins, and 
P2^, other, including hominy. 
These classifications correspond to the aggregates used by 
Hodges^ in calculating annual consumption of feed by livestock 
in the United States. 
These aggregates of exogenous feeds were entered as na­
tional supplies measured in feed units of each of the four exo­
genous concentrates. Twenty activities were constructed for 
each of the four exogenous concentrates to transfer feed units 
and protein to the livestock feed supply in each region. The 
physical coefficients are as follows: 
Concentrate Feed units Protein/PU 
P^ 1.0 .224 
Fg 1.0 .550 
F3 1.0 .193 
F^ 1.0 .144 
Hodges, Earl P. U.S. Department of Agriculture, Economic 
Research Service, Washington, D. C. Data on national quanti­
ties of various feeds fed to livestock, annual, 1949-64. Pri­
vate communication. 1961-64. 
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Cost coefficients used for exogenous concentrates for the 195^ 
model were taken from crops and markets (176) for: 
linseed meal, 
Fq, meat scraps, 
corn gluten feed, and 
wheat bran. 
See Appendix A.11. 
For the 19^5 model prices for these exogenous concentrates 
were taken from Agricultural Prices (170). See Appendix A.11. 
Land Restraints 
Five different land constraints are specified (see Figure 
5). The land constraints used for cotton, feed grains, wheat, 
and soybeans were estimated by Egbert (35, 36, 37, 38, 39), 
Skold (147), and Whittlesey (201). They used 1953 acreages of 
these crops to specify the total cropland available in each 
crop-producing area. Hay land, wild hay land, and pasture re­
straints were estimated by the author. The land restraints are 
defined as follows : 
Land-1 represents the acres of cotton planted in 1953 in 
each area. 
Land-2 represents Land-1 plus the acres planted to wheat, 
corn, oats, barley, and grain sorghum in 1953 in each 
area. 
Land-3 represents Land-2 plus land planted to all hay in 
1953 in each area. 
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Land-4 Is the 1953 acres from which wild hay was harvested 
in each area. 
Land-5 is the sum of Land-3 over all crop-producing areas 
within each livestock-producing region, plus the 1954 
acres of open permanent pasture, cropland pasture, 
woodland pasture, and pasture not in farms. Each 
component of land in Land-5 is weighted by its ap­
propriate "animal unit months" (AUM) productivity 
factor. Thus, Land-5 is expressed in terms of animal 
unit months. 
No data were available for the 1953 acres of tame hay 
crops by counties or areas over the United States. Estimates 
of the 1953 tame hay acreages by areas were derived as follows: 
53 ^53 
aj - Jl (3.28) 
53 
where a^ denotes the estimated 1953 acres of tame hay in the 
i-th area, 
53 
A denotes the 1954 acres of tame hay in the J-th 
V ^ 
state vfithin which the i-th area is located (165), 
and 
54 
A _ denotes the 1954 acres of tame hay in the j-th 
J — 
state within which the i-th area is located (165). 
The hay land restraint, Land-3, was calculated for each 
crop-producing area as follows: 
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Land-3 = Land-l Land-2 a^^ (3.29) 
^ J 
where the terms are as defined above. Thus, the models provide 
the opportunity for hay to be planted on all cropland on which 
crops endogenous to the model have been previously grown. 
The pasture restraint, Land-5, was calculated as follows: 
(Land-5)j . Z (i.na-3)^  (3.30) 
where j denotes livestock producing regions 1, 2, ..., 
20, 
(Land-5)j denotes the animal unit months of pasture on 
which livestock can be grazed in the j-th re­
gion, 
k ^ denotes the ATM per acre^ of pasture in region 
gJ 
j for g=l, cropland pasture; g=2, open perma­
nent pasture; g=3, woodland pasture; g=4, 
pasture not in farms (see Table 30), 
Pgj denotes the acres of pasture in region j or 
g=l, cropland pasture; g=2, open permanent 
pasture; g=3, woodland pasture; g=4, pasture 
not in farms (census), and 
Qj denotes pasture requirements by animals exog­
enous to the model in region j. 
^One animal unit month (AUM) of pasture is defined as 4lO 
TDN (total digestible nutrients) (90, page 52, footnote l). 
169 
Qj from equation (3.30) was estimated as follows: Pasture 
requirements in animal unit months per head for (a) horses and 
mules, (b) sheep and goats, and (c) poultry were taken from 
Jennings (90). These per head requirements were then multi­
plied (for the 1954 model) by the number of each type of exo­
genous animal in each region -- then summed. The same per head 
requirements were used for the I965 model. Numbers of the exo­
genous animals in 1964 were used to derive for the 1965 and 
EM models. These requirements were then aggregated as described 
for the 1954 model. 
Thus, by equation (3.30), the models provide the oppor­
tunity for livestock in each region to graze all acres desig­
nated as pasture by the 1954 Census of Agriculture, as well as 
to graze all acres on which crops endogenous to the models have 
been grown. However, Figure 5 illustrates that crop variables 
can claim land that is designated for the pasture supply (re­
straint) in each region. Land restraints used in the models 
are listed in Appendix A.l4. 
Demand Restraints 
Two sets of demand restraints were estimated: one set for 
the 1954 model and another set for the 1965 model and the EI>î 
model. The products for which demand estimates were secured 
include: 
1. Cotton lint. 
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Table 30. Animal unit months of grazing per acre of specified 








New Hampshire I.78 
Vermont 2.17 
Massachusetts 2.08 
Rhode Island 3-75 
Connecticut 2.94 
Region 2 
New York 2.28 



















































































^Source: (90, pp. 51-52). 
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Table 30. (continued) 
Open Not In 
State Cropland permanent Woodland farms 
Region 8 
Michigan 2.21 0.66 0.l8 0.13 
Region 9 
Wisconsin 2.92 1.46 0.23 O.lB 
Minnesota 2.75 1.65 0.22 0.l6 
Region 10 
Iowa 3.33 2.00 0.37 
Illinois 3.16 1.90 0.35 
Missouri 1.71 0.51 0.19 0.27 
Region 11 
Arkansas 1.21 0.6l 0.l4 0.22 
Mississippi 2.37 l.l8 0.28 0.43 
Louisiana 2.03 1.02 0.24 O.36 
Region 12 
Oklahoma 1.88 0.56 0.53 0.47 
Texas 1.72 0.52 0.48 0.43 
Region 13 
Nebraska I.72 O.69 0.24 0.26 
Kansas 2.40 O.96 0.34 O.51 
Region l4 
North Dakota I.76 0.35 0.25 0.26 
South Dakota I.67 O.5O 0.23 0.25 
Region 15 
Montana 2.l6 O.I7 0.09 0.09 
Idaho 2.41 O.19 0.10 0.10 
Region I6 
Wyoming 2.38 O.I9 0.10 0.10 
Colorado 2.68 0.21 0.11 0.11 
Region 17 
Arizona 2.33 0.09 0.09 0.09 
New Mexico 2.23 O.I8 0.09 0.09 
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Table 30. (continued) 
Open Not in 
State Cropland permanent Woodland farms 
Region l8 
2.28 0.l4 Utah 0.09 0.09 
Nevada 1.55 0.06 o.o6 0.06 
Region 19 
2.86 o.o6 Washington 0.29 0.09 
Oregon 2.34 0.23 0.05 0.07 
Region 20 
0.24 California 2.37 0.05 0.07 
2. Cottonseed for export, 
3. Soybeans for export, 
4. vrneat, 
5. Peed grains for human consumption, export, and in­
dustrial uses, 
6. .Concentrate requirements for animals exogenous to the 
model, 
7. Roughage requirements for animals exogenous to the 
model, 
8. Fluid milk, 
9. Manufactured milk products, 
10. Beef from grain-fattened cattle, 
11. Beef from nongrain-fattened cattle, and 
12. Pork. 
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Much of the basic information for estimating the demand 
for wheat, as well as the information on human consumption, 
export, and/or industrial requirements for feed grains, cotton­
seed, soybeans, and cotton lint, was secured from Skold (147) 
and Whittlesey (201). 
Regional demands were estimated for all commodities ex­
cept cotton lint. For cotton lint only a national demand re­
straint was specified — the "normal" domestic use and export 
of cotton produced in the United States was taken as the demand 
for cotton lint. These requirements were estimated by Egbert 
(35) for 1954, 3,267 thousand tons, and by Whittlesey (201) for 
1965, 3,563 thousand tons. 
For soybeans the regional demands were based on export 
requirements. The total exports of soybeans and soybean meal 
were allocated to regions on the basis of historical soybean 
traffic through the various parts. The demand for cottonseed 
was treated in the same manner. See Appendix A.l4. The do­
mestic requirements for soybean meal and cottonseed meal were 
based on requirements of livestock for high protein feeds. 
Thus, domestic requirements for these products are derived 
through the demand for livestock and livestock feed transfor­
mation rates. 
Regional wheat demands were established by allocating 
total United States requirements to regions according to his­
torical milling production, manufacture of breakfast foods. 
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exporting ports, and other processors of wheat. See Skold 
(147) and Wnittlesey (201). Feed grains meant for export, 
human consumption, and industrial uses were allocated in the 
same manner as for wheat. These requirements are also listed 
in Appendix A.l4. 
Regional concentrate demands for exogenous animals were 
separated into two joint requirements -- feed units and pro­
tein . 
Feed unit requirements for animals exogenous to the model 
were calculated as follows: 
7 
(PU)g z (3.31) 
(PU)j^„ = /î'l\ (3.32) 
^i 
where (FU)^ denotes feed unit requirements of all animals 
exogenous to the models in region g (g=l, 2, 3, 
.... 20), 
(PU)^g denotes feed unit requirements of the i-th class 
of animals exogenous to the models in region g; 
i=lj horses and mules 
i=2, stock sheep 
i=3, sheep on feed 
i=4, hens and pullets 




denotes total feed units concentrates fed to the i-
th class of exogenous animals in the United States,^ 
denotes the national total of grain-consuming animal 
units of the i-th class of exogenous animals, and 
A. denotes the total number of the i-th class of exo-Ig 
genous animals in region g. 
The same procedure was used for all models. Feed unit re­
quirements for the 1954 model were developed from data for the 
1953-54 feeding year. For the 1965 model and the EM model, 
these requirements were developed from data for the 1963-64 
feeding year. 
Protein requirements for animals exogenous to the model 
were developed as follows: 
where P denotes the protein requirements for all exogenous 
o 
animals in region g, and 
P^ denotes the total pounds of protein in all feeds fed 
to the i-th class of exogenous animals in the United 
States divided by the total pounds of feed units fed 
in the United States to the i-th class of exogenous 
animals. 
(PU)ig is as defined in equations (3.31) and (3.32). 
^Hodges, Earl P. Op. cit, 
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Roughage requirements for exogenous animals were calcu­
lated as follows: 
where R denotes total tons of roughages consumed by animals 
O 
exogenous to the model measured in hay equivalents 
(50 percent TDN, air dry) in region g, 
r^g denotes the tons of hay equivalent roughage consumed 
by the i-th class of exogenous animal in region g 
(89), and 
^igt denotes the January 1 inventory of the i-th class 
of exogenous animals in region g in the year t (t= 
1954 for the 1954 model, t=1964 for the 1965 and EM 
models). 
The programming values of roughage restrictions for ani­
mals exogenous to the models are listed in Appendix A.l4. 
Estimates of regional demand restraints for final live­
stock products were based on indexes of per capita consumption 
developed from estimates of the 1955 Household Food Consumption 
Survey (182). Four broad areas in the United States were de­
fined by this survey: West, North Central, Northeast, and South. 
These areas are designated in the equations below as k=l, 2, 
3, 4, respectively. Equations (3-35) through (3.38) demonstrate 
the procedure for deriving regional demand restraints for 1=1, 
fluid milkj 1=2, pork; and 1=3, beef for the years t=l, 1954; 
and t=2, 1965: 
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f \ 
Y - Y kjt ^kt 
^kt / 
(3-35) 
Ijlt = Sjit fjt/j Sjit (3.36) 
^jit = ïjlt ®lt (3.37) 
«git = ^ «Jit (3.38) 
where denotes the per capita consumption of the i-th 
livestock product in the k-th food survey area, 
denotes the income elasticity of the i-th live­
stock product, 
Y^t denotes per capita income in the k-th food survey 
area in year t, 
^kjt denotes per capita income of state J which falls 
in food survey area k in the year t ,  
q. denotes estimated per capita consumption of the i-
th product in the j-th state in the t-th year, 
I. denotes the proportion of total national consump-
Jit 
tion of product i as estimated by the 1955 House­
hold Food Survey consumed in the J-th state, 
Pj.^ denotes total population in state j in year t, 
denotes the observed total national consumption of 
the i-th product in year t, and 
Qgit denotes the estimated total consumption require­
ments for product i in year t. 
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The beef demand restraint, Q of equation (3.38), 
S J 3 J t 
represents the combined regional demand for Beef-1, grain-
fattened beef; and Beef-2, nongrain-fattened beef. Only a 
national separation of these products was obtainable. Thus, 
(Beef"l)g,t=1954 " \,3,t=1954'' (3.39) 
(Beef-2)g^ ^ ^ ^ g ^ ^  = Qg,3,t=1954' (3.^0) 
(Beef-l)g^t=1965 = 0*370 Q'g,3,t=1965' (3.4l) 
and 
«e,3.t=1965- <3.42) 
The coefficients in equations (3.39) through (3.42) were unpub­
lished estimates by Seaborg.^ The regional demand restraints 
for livestock products are listed in Appendix A.l4. 
Estimates of whole milk equivalent consumption of (l) 
evaporated milk, (2) condensed milk, (3) dried skim milk, 
(4) ice cream, (5) cheese, (6) cream, and (7) butter were 
estimated for each state as in equation (3.35) from the 1955 
Household Pood Consumption Survey. These estimates for manu­
factured milk product (m=l, 2, 3, ..., 7) in the j-th state in 
year t are denoted as qj^^. The procedure for estimating re­
gional demands for whole milk equivalents of all manufactured 
^Seaborg, Albert D. Annual data on production of beef and 
dressing percentage by class of beef slaughtered, 1950 to 1963. 
U.S. Department of Agriculture, Economic Research Service, 
Washington, D. C. Private communication. 1964. 
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milk products was as follows: 
"jt = il Vt (3.43) 
= "jt (3.W) 
--  ^ ®t (3-%) 
where M denotes total whole milk equivalents of all manu-j t 
factured milk products in state J in year t ,  
I d e n o t e s  t h e  r a t i o  o f  w h o l e  m i l k  e q u i v a l e n t s  o f  a l l  
JT/ 
manufactured milk products consumed in the J-th 
state to the sum of these products over all states 
in year t, and 
denotes the estimated total whole milk equivalents 
of all milk consumed as non-fluid milk in the 
United States, corrected for double counting from 
joint manufacture of the various manufactured milk 
products in year t. was estimated by linear 
trends of consumption from Dairy Statistics (178, 
179). 
Regional demand restraints for manufactured milk products 
are listed in Appendix A,l4. 
Exogenous Concentrate Supplies 
In addition to the concentrates supplied directly from 
crops, there are important supplies of various by-product feeds 
from industrial processing of grain, from meat scraps, and from 
l8o 
Table 31• Estimated national supplies of concentrates exogenous 
to the models^ 
1954 
1,000 tons of FU 
1965 
1,000 tons of KF 
^1' other oil meals 785 498 
Fa, animal proteins 1,911 2,676 
grain protein 1,473 1,898 
other 10,249 11,568 
^Source; Hodges, Earl P. Private communication. 
other sources. These concentrates are mostly high protein 
feeds used to supplement feed grains in livestock rations. Four 
categories of these feeds were defined and entered as national 
supplies from which each region could purchase one or more of 
these concentrates. Estimates of the supply of these feeds are 
in Table 31. 
Regional Livestock Capacity Restraints 
The purpose of the livestock capacity restraints is to 
place some limit other than land on the number of livestock 
that could be produced in any region. The magnitude of these 
restraints was systematically increased over a wide range in 
obtaining solutions to the various models. The initial level 
of the restraints was the historic maximum production in each 
l8l 
region of each of four classes of livestock; milk cows, beef 
cows, cattle on feed, and hogs. For milk cows and beef cows, 
these restraints were taken from January 1 inventories of live­
stock and poultry by years (187, 185, 186). For fed cattle 
the restraints were taken from cattle on feed (173) and for 
hogs from Meat Animals, Production, Distribution and Value 
(188,189). 
These restraints are listed in Appendix A.l4. 
182 
CHAPTER IV. AGGREGATE RESULTS 
Fifty-seven solutions were obtained for the three models 
described in Chapters II and III. This objective was common 
to all these solutions: to specify patterns of agricultural 
production and product shipments that satisfy specified levels 
of regional demands at least possible cost (the "optimal" pat­
terns of production and product shipments). The solutions 
specify this optimality within the framework of static spatial 
equilibrium. Thus, solutions can be interpreted as the pro­
duction patterns toward which agriculture will tend to adjust 
under free markets and single valued expectations of the input-
output relations and costs. 
One must remember that equilibrium or optimality condi­
tions are very exacting. To obtain optimality within this 
static, partial equilibriLim framework, all production possi­
bilities must have been considered in relation to relative 
prices (costs). Obviously, from the assumptions and model 
limitations presented in Chapter II, all of the relevant pro­
duction-distribution possibilities are not included. Only 
average production possibilities of regions or areas as a whole 
are represented in the models. 
Solutions to a more precise model would indicate that some 
areas which are shown not to produce any crops would probably 
have some production. Also, some areas which are shovrn to have 
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no idle land would have some land disposal. Other assumptions 
and model limitations presented in Chapter II must be taken 
into account as results are presented. The results should 
nevertheless identify regions that are likely to be most heav­
ily burdened with adjustments in agriculture and the general 
nature of impending shifts in regional patterns of production. 
Analysis of the differences between solutions of one model and 
differences between analogous solutions of the different models 
will further help illuminate the nature and importance of re­
gional adjustment potentials. 
In this chapter some of the aggregate aspects of the var­
ious solutions will be presented. Only the highlights will be 
discussed. Careful inspection of the tables presented will 
give the reader additional information regarding over-all dif­
ferences from one solution to another. 
Identification of Solutions 
The various solutions are coded as follows : for the I965 
model, solutions are numbered 1 through 26; for the EM model, 
solutions are numbered 31 through 56; and for the 195^ model, 
solutions are numbered Jl through 75- Tables 33J 34, and 35 
present total costs for all solutions to the 19^5 model, SM 
model, and 1954 model, respectively. The index I^ in these 
tables refers to the level of regional commodity demands. The 
index I^ refers to the level of regional livestock capacity 
constraints. Capacity constraints are based on the maximum. 
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historical, regional production of milk cows, beef cows, hogs, 
and cattle on feed. Livestock capacity constraints were devel­
oped for the 1954 model and the 1965 model — all restraints 
for the EM model were the same as those used for the 1965 model. 
The major differences in livestock capacity constraints 
between the 1954 model and the I965 and EM models were due to 
an additional year of observations on livestock numbers. Ca­
pacity constraints on beef were affected most by these more 
recent observations (see Appendix A.l4. With demand con­
straints fixed at the initial levels, all livestock capacity 
constraints were varied simultaneously in the same proportions. 
Regional demands were varied for all commodities simul­
taneously, Production requirements for all commodities produced 
within the models were increased in the same proportions. 
Demand restraints were increased with livestock capacity 
restraints set at the initial level and again with livestock 
capacity constraints set at 300 percent of their initial level. 
The indices of demand restraints, and livestock ca­
pacity constraints, I^, explained on the previous page, are 
unique for each solution. 
Restraints were varied by parametric programming with solu­
tions printed at each 10 percent change in livestock capacity. 
Solutions on demand changes were printed at each 5 percent 
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change In demand.^ 
The livestock capacity constraints were incorporated into 
each of the three models for this reason: Such restraints on 
livestock production as labor, capital, and facilities were 
impossible to include because of limitations on the dimensions 
of the model. The historical production of each type of live­
stock in each region was used as an initial "catch-all" re­
straint to represent possible limitations in the expansion of 
livestock production in each region. The livestock capacity 
restraints were then varied up to 300 percent of the initial 
capacity restraints in all regions. By varying these re­
straints in this manner, observations can be made on the 
effects of shifts in livestock production on the various com­
modity sectors. Interactions among commodity sectors due to 
shifts in livestock production patterns can also be observed. 
The various combinations of demand and livestock capacity 
indices for which solutions were obtained are as follows: 
A. 1965 model 
1. Solutions 1 through 19, = 1.0 and IQ = 1.0, 
1.1, 1.2, ..., 3.0 
2. Solutions 19 through 24, = 3.0 and = I.05, 
1.10, 1.15, 1.20, 1.22 
Parametric programming was much more efficient than ob­
taining solutions to discrete changes in the "right-hand side." 
For example, 12 hours were required on the 7090 using LP-90 
at the University of Maryland to obtain solution 72 after having 
confuted solution 71. Using parametric programming, solutions 
73, 74, and 75 were then obtained in a total of 30 minutes. 
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3. Solutions 25 through 26, I = 1.0 and I = 1.05, 
^ D 
1.08 
B. EM model 
1. Solutions 31 through 50, 1^ = 1.0 and = 1.0, 
1.1, 1.2, ..., 3.0 
2. Solutions 51 through 55, = 3.0 and = 1.05, 
1.10, 1.15, ..., 1.20 
3. Solutions 55 and 56, I = 1.0 and I = I.05, I.08 
C D 
C. 1954 model 
1. Solution 1, I , I = 1.0 
iJ 0 
2. Solution 72, = 1.0 and = 1.4 
3. Solutions 73, 74, and 75, = 1.0 and = 1.45, 
1.50, 1.56 
Results 
Total costs for solutions to the three models are shown in 
Tables 33, 34, and 35. Notice in Table 33 that total costs for 
the 1965 model decrease by only 2.5 percent as regional live­
stock capacity restraints are increased to 300 percent of the 
initial level. Total idle land is Increased from 102.7 million 
acres for solution 1 to 163.4 million acres for solution 19 
(see Table 36). However, the amount of idle land on which 
cotton, feed grains, wheat, soybeans, and corn or sorghum silage 
could be planted decreased from 73.4 million acres to 41.2 
million acres from solution 1 to solution 19. Idle pasture in­
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creased from 9.9 million acres in solution 1 to 90.8 million 
acres in solution 19. 
Some of the major shifts in production between solutions 
1 and 19 are as follows: Beef production was increased in the 
Northern Rocky Mountain States, in the Great Plains, and in 
the Southern States at the expense of production in other parts 
of the country. Hog production v;as increased in the Lake 
States and the Corn Belt, and milk cows were increased in 
Florida, the Lake States, the Southwest, and California.^ As 
indicated in Table 36, some land was shifted from the more 
intensive uses to hay and pasture. These shifts were located 
2 
mainly in the Great Plains and in the Southern States. 
While total costs decreased by 2.5 percent and as live­
stock capacity restraints were relaxed to 300 percent of the 
initial levels, the average national price of cattle on feed 
decreased by 23.6 percent (see Table 37). At the same time the 
average liveweight price of hogs decreased by 15.9 percent, and 
milk prices decreased by 8.6 percent. The price of soybeans 
decreased by 3.1 percent (see Table 37), but the price of feed 
^Detailed results will be presented in the next chapter. 
%o charge was made for shifting cropland to pasture. The 
assumption implicit to the land use alternatives is that all 
land is initially in pasture. If crop production is profitable, 
a certain amount can be withdrawn from pasture. In view of 
this assumption and other limitations, the 2.5 percent change 
in total costs from solutions 1 to 19 might be considered quite 
negligible. 
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grains and wheat increased by 0.8 and 2.7 percent, respectively. 
This increase in feed grain and wheat prices resulted de­
spite a reduction of 1.7 percent in total concentrates fed (see 
Table 39). The competition in land use among forage and grain 
crops resulted in shifting wheat and feed grains into some 
higher cost regions. Also, the adjustments in patterns of 
livestock and crop production between solutions 1 and 19 re­
sulted in a higher transportation bill for product distribu­
tion. 
It can be seen, in Table 37 under the column headed "AC", 
that while the prices of fed cattle, hogs, and milk decreased 
from solution 1 to solution 19, the increment in prices of 
these products due to transportation costs increased by 19.3, 
30.6, and 170.0 percent, respectively. Hence, while substan­
tial savings were indicated for livestock products, these sav­
ings were partially offset by increased distributional costs 
and higher prices for wheat and feed grains. The net gain was 
only 2.5 percent." 
Starting with solution 19, specified demands quantities 
for all products produced within the model were increased in 
The changes in relative product prices resulting from the 
regional shifts in livestock production could have substantial 
feed-back effects on demands for the various commodities — in 
turn, further effects on regional patterns of production. To 
analyze these interactions, demand functions must be incorpo­
rated into the models explicitly. For the models used in this 
study, infinitely inelastic product demands were assumed. This 
formulation was dictated by computational capabilities. 
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the same proportions. 
In solution 24, 19^5 estimated consumption requirements 
for the various products were increased by 22.39 percent with 
livestock capacity constraints set at the levels of solution 
19: Ijj = 1.2239, Iç = 3.00. 
Total idle land decreased from 163 million acres for solu­
tion 19 to 44 million acres in solution 24. Of the 44 million 
idle acres in solution 24, 29 million acres were idle pasture, 
wild hay land, and tame hay land (see Table 36). 
While the total costs increased by 24.9 percent from solu­
tion 19 to solution 24, the percentage increases in the prices 
of fed cattle, hogs, and milk were 13.8, 10.2, and 4.1, respec­
tively (see Table 37). Prices of feed grains increased by 10.3 
percent. The prices of soybeans and wheat increased by 11.8 
and 16.9 percent, respectively. These increases in product 
prices were due to the extension of production into higher cost 
regions. However, higher product prices were partially offset 
by a lower transportation bill for product distribution. Some 
regions that previously imported various products reduced or 
ceased importation as over-all increases in demand extended 
production into these regions. 
Normative aggregate supply elasticities can be computed 
by dividing the percent change in demand quantity, AD^, by the 
percent change in total costs, AC\. Such ratios have been 
computed for solutions i = 20, 21, 22, 23, and 24 under column 
E and for the first differences, (aDu - AD^_^)/(aC^ - aC^ 
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under column E' In Table 32. 
Table 32. Normative aggregate supply elasticities 
Solution 
number AD AC E E' 
(percent) (percent) 






22 15.38 16.9 .910 .900 
23 20.31 22.5 .903 .880 
24 22.319 24.9 .899 .866 
The elasticities are rather high in relation to those typ­
ically derived from statistical supply analyses. However, the 
elasticities derived here are long-run, normative aggregate 
supply elasticities under conditions of certainty. 
In solutions 20 through 24, the specified requirements of 
all products within the models were increased by approximately 
5 percent increments for each succeeding solution. The column, 
E', in Table 32 indicates that total costs increase at an in­
creasing rate as demand is increased. However, the initial 
increments in added costs for added increments of demand are 
low enough to suggest that some of the regions designated as 
submarginal in solution 19 are nevertheless closely competitive. 
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This conclusion is somewhat stronger if one recognizes that 
no within-region adjustments on the intensive margin are in­
corporated into the production activities. Further, suppose 
the production and distribution patterns existing in solution 
24 were scaled down to the extent that production met the de­
mand requirements of solution 19. How much greater would 
total costs be than for solution 19? This question cannot be 
answered precisely, but some approximations can be made on the 
basis of the relative changes in product demands and total 
costs. 
Divide the index of total costs for solution 24, 1.249, 
by 1.224, the index of total production, (l.249/1.224 = 1.020). 
This quotient indicates that total costs from patterns of pro­
duction and distribution for solution 24 scaled down to the 
production requirements of solution 19 would be 2 percent 
greater than the total costs for solution 19. However, it 
should be recognized that the increased product prices of solu­
tion 24 are partly attributable to the increased shadow prices 
on certain livestock capacity constraints. Thus, scaling down 
production from the patterns existing in solution 24 to the 
production requirements of solution 19 would result again in 
lower average product prices. The resulting increase in total 
costs from this alternative pattern of production would then 
be less than 2 percent. 
The small decrease in total costs from solution 1 to solu­
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tion 19 and the small increase in cost from solution 19 to 24 
suggest that a rather wide variety of alternative production 
patterns e%lst that are closely competitive. That is, there is 
a rather broad plateau of production alternatives near the 
optimum. In an equilibrium sense such circumstances suggest 
instability. Small disturbances in the relative cost coeffi­
cients or in certain physical coefficients can cause substan­
tial changes in the basis, while total costs are scarcely 
affected. Certain commodities are very strongly established 
for certain regions, fJSiese same regions may produce substan­
tially more or less of other commodities as certain changes are 
made in coefficients, livestock capacity constraints, or demand 
constraints. But there is close competition among some regions 
for participation in production. Close competition exists 
among products for resources within many regions. 
Comparison of solutions 1 and 26 further substantiates 
-this conclusion. The indices of demand and regional livestock 
capacity restraints for,these two solutions are: 
Solution 26, Ig : 1.0 and 3^ s 1.0846. 
Total costs in solution 26 are 12,1 percent larger than in 
solution 1, The ratio of the index of total costs, 1,121, to 
the index of total output, I.o85, is 1,121/1.035 = 1,033* 
Thus, the patterns of production In solution 26 scaled down to 
meet the production requirements of solution 1 would result in 
about 3«3 percent greater costs than for solution 1, However, 
Table 33. Value of functional -- 19^5 model by solutions with comparisons 
b c Solution Total Change In I I 
number j costs total costs D C 
million dollars percent 
1 13,247 0 1.0000 1.0000 
2 • 13,131 -0.9 1.0000 1.1011 
3 13,071 -1.4 1.0000 1.2019 
4 13,032 -1.6 1.0000 1.3127 
5 13,004 -1.8 1.0000 1.4143 
6 12,983 -2.1 1.0000 1.5161 
7 12,965 -2.1 1.0000 1.6187 
8 12,952 -2.2 1.0000 1.7214 
9 12,944 -2.3 1.0000 1.8514 
10 12,939 -2.3 1.0000 1.9539 
11 12,936 -2.3 1.0000 2.0598 
12 12,933 -2.4 1.0000 2.1778 
13 12,931 -2.4 1.0000 2.2892 
14 12,929 -2.4 1.0000 2.3941 
15 12,926 -2.4 1.0000 2.5451 
^Percent change from solution 1. 
^Index of level of demand constraints. 
^Index of livestock capacity constraints. 






















































































^Percent change from solution 19. 
Table 34. Value of functional — EM model by solutions with comparisons 
b c 
Solution Total Change in I I 
number costs total costs ^ C 
million dollars percent 
31 11,385 -16.4^ 1.0000 1.0000 
32 11,317 -0,6 1.0000 1.1011 
33 11,279 -0.9 1.0000 1.2023 
34 11,262 -1.1 1.0000 1.3086 
35 11,251 -1.2 1.0000 1.4103 
36 11,242 -1.3 1.0000 1.5111 
37 11,234 -1.3 1.0000 1.6167 
38 11,228 -1.4 1.0000 1.7178 
39 11,223 -1.4 1.0000 1.8278 
40 ' 11,220 -1.4 1.0000 1.9282 
41 11,217 -1.5 1.0000 2.0382 
42 11,214 -1.5 1.0000 2.1390 
43 11,212 -1.5 1.0000 2.2517 
44 11,210 -1.5 1.0000 2.3672 
45 11,208 -1.6 1.0000 2.5198 
^Percent change from solution 31. 
^Index of level of demand constraints. 
^Index of livestock capacity constraints. 
^(Solution l/solution 31) - 1. 


















































































^Percent change from solution 50. 












million dollars percent 
71 12,909 13.4 1.0000 1 .0000 
72 12,676 -1.8 1.0000 1 .4000 
73 12,663 -1.9 1.0000 1 .4502 
74 12,651 -2.0 1.0000 1 .5038 
75 12,640 — 2.1 1.0000 1 .5573 
^Percent change from solution 1 for solution 71; from solution 71 for solutions 
72-75. 
^Index of level of demand constraints. 
°Index of livestock capacity constraints. 
Table 36. Idle land and cropland converted to hay and pasture 
Total 
cropland 
converted Idle Idle 
to hay Idle Idle tame wild Idle Total 
Solution and cotton 
land® 
grain hay , hay pasture idle 
number pasture land® landO land land® land 
1,000 acres 
1965 model 
1 1.0000 1.0000 27,404 6,449 67,280 10,717 8,341 9,940 102,727 
2 1,0000 1.0000 33,049 
1.2019 48,874 
7,195 61,566 11,104 8,632 35,489 123,986 
3 1,0000 6,449 59,662 11,314 8,632 54,335 140,392 
19 1,0000 3.0000 60,265 2,442 38,850 22,971 8,341 90,773 163,378 
24 1.2239 3.0000 67,946 659 4,213 6,245 8,236 25,092 44,444 
26 1.0846 1.0000 52,178 3,492 28,626 6,254 6,094 46,466 
^Land converted from "Land-2" to hay and pasture. 
^Land-1 not converted to other uses nor used for cotton, 
°Land-2 minus Land-1 not converted to other uses nor used for wheat, feed grains, 
soybeans, or silage 
^Land-3 minus Land-2 not converted to pasture nor used to produce hay, 
^Actual historical pasture not used, measured in open permanent pasture equi­
valent acres. 
Table 36. (continued) 
Total 
cropland 
converted Idle Idle 
to hay Idle Idle tame wild Idle Total 
Solution 1„ and cotton grain hay hay pasture idle 
number pasture land land land land land land 
1,000 acres 
EM model 
31 1 .0000 1 .0000 16,608 6,449 85,415 22,195 9,348 88,308 211,715 
32 1 .0000 1 .1011 21,091 6,449 80,715 25,275 9,348 79,719 301,506 
33 1 .0000 1 .2023 25,204 6,675 76,548 26,032 9,348 119,613 238,215 





54 1 .2000 3 .0000 49,786 1,498 32,567 19,861 9,348 81,743 145,017 
56 1 .0846 1 .0000 39,515 4,989 49,196 21,357 9,348 44,228 129,119 
)4 model 
71 1 .0000 1 .0000 31,374 3,344 24,795 5,156 15 17,694 51,004 
72 1 .0000 1 .4000 39,344 721 26,227 6,435 76 82,606 116,065 
75 1 .0000 1 .5573 41,608 721 24,555 8,094 76 100,756 134,201 
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Table 37* National average product prices with comparisons 
Solution C° 6A AB AC 
number $/ cwt. $/cwt. $/cwt, fa ^ fo 
Fed beef 
1965 model 
1 17.33 17.90 .57 
19 13.24 13.92 .68 
24 15.07 15.74 .67 
26 88.95 89.53 .58 
EM model 
31 15.15 15.72 .57 
50 10.94 11.65 .71 
54 11.42 12.18 .76 
























21.7* 20.9° -1.8* 
-21.3" -20.0^ 28.6^ 
^Regional shadow prices weighted by relative regional pro­
duction. 
^Regional shadow prices weighted by relative regional con­
sumption . 
- B = C. This difference is attributable to transpor­
tation costs averaged over all production or consumption. 
^Change from solution 1. 
^Change from solution 19. 
^Change from solution 31• 
Schange from solution 50. 
^Change from solution 71. 
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Table 37• (continued) 
Solution A B C AA AB AC 
number $/cwt. $/cwt. $/cv/t. % fo fo 
Hogs 
1965 model 
1 7.79 8.41 .62 
19 6.55 7.36 .81 
24 7.22 7.99 .77 
26 8.45 9.05 .60 
EM model 
31 8.87 9.51 .64 
50 8.32 9.01 .69 
54 8.61 9.25 .64 
56 9.16 9.78 .62 
1954 model 
71 7.36 7.97 .61 
72 7.23 7.86 .63 
Milk 
1965 model 
1 2.92 3.02 .10 
19 2.67 2.94 .27 
24 2.78 3.04 .26 
26 2.82 2.92 .10 
SM model 
31 1.55 1.66 .11 
50 1.60 1.71 .11 
54 1.58 1.70 .12 
56 1.55 1.65 .10 
1954 model 
71 3.98 4.11 .13 






































Table 38. National average prices of feed grains, soybeans and wheat 
Feed grains Soybeans Wheat 
Solution $/bu.®' Percent $/bu. Percent $/bu. Percent 
number change change change 
1965 model 
1 0.70 0 1.31 0 0.75 0 
19 0.71 1.4 1.27 -3.1 0.77 2.7 
24 0.78 14.3 1.42 8.4 0.90 20.0 
26 0.74 5.7 1.36 3.8 0.82 9.3 
em model 
31 0.69 1.42 1.30 —0.8 0.73 -2.7 
50 0.65 -5.8 1.25 -3.8 0.74 1.4 
54 0.66 -4.3 1.38 6.2 0.80 9.6 
56 0.69 0 1.34 3.1 0.80 9.6 
1954 model 
71 0.74 5.7 1.29 -1.5 1.03 37.3 
72 0.74 0 1.22 -5.4 1.07 3.9 
^Dollar per bushel for corn. 
Table 39. Concentrates fed by solutions 
Exogenous Endogenous Total Change 
Solution concentrates concentrates concentrates In I I 
number fed fed fed total ^ ^ 
1,000 tons fed units percent 
1 21,153.6 101,169.0 122,322.6 0 _ 1 .0000 1.0000 
2 21,153.5 99,618.0 120,771.5 1 .0000 1.1011 
3 21,153.5 99,109.5 120,263.0 1 .0000 1.2019 
19 21,153.5 96,976.1 118,129.6 -3.43* 1 .0000 3.0000 
24 21,153.5 124,360.2 145,513.7 18.96& 1 .2239 3.0000 
26 21,153.6 120,387.1 141,540.7 15.71* 1 .0846 1.0000 
31 21,153.5 91,436.8 112,590.3 -7,96* 1 .0000 1.0000 
32 21,153.4 91,241.9 112,395.3 -0.17* 1 .0000 1.1011 
33 21,153.5 90,881.3 112,034.8 -0.49b 1 .0000 1.2023 
50 21,153.5 91,059.5 112,213.0 -0.34b 1 .0000 3.0000 
54 21,153.4 111,849.6 133,003.0 18.13b 1 .2000 3.0000 
56 21,153.5 109,272.0 130,425.5 15.84b 1 .0846 1.0000 
71 18,153.5 88,972.6 107,126.1 -12.42& 1 .0000 1.0000 
72 18,153.4 86,395.1 104,548.5 -2.41° 1 .0000 1.4000 
75 18,153.5 85,931.4 104,084.9 -2.84* 1 .0000 1.5573 
^Percent change from solution 1. 
^Percent change from solution 31• 
^Percent change from solution 71• 
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notice in Table 37 the prices of fed cattle — $89.53 per 
hundredweight on a liveweight basis. By increasing demands 
while livestock capacity constraints were held fixed, the 
shadow prices on beef feeding capacity rose to an average of 
roughly $760 per head, varying from $753.00 in region 17 to 
$787.55 in region 15. Thus, a rather sizable part of the in­
creased cost of solution 24 is attributable to the inflated 
beef prices. Scaling down the basis of solution 26 to meet 
the "bill of goods" specified for solution 1 would result in 
substantially less than the 3.3 percent greater costs pre­
viously calculated. 
Comparing solutions of the EM model with solutions to 
the 1965 model shows effects of improving average technology 
in livestock production on regional adjustments. 
All restraints of the EM model for solution 31 are exactly 
the same as those for solution 1 of the 1965 model. Cropping 
activities and transportation activities are also the same for 
the two models. Input-output coefficients for the livestock 
activities are different, however,; in the EM model livestock 
input-output coefficients are representative of the more effi­
cient livestock producers in each region.^ 
Total costs for solution 31 are l6.4 percent lower than 
] 
For explanation of how the livestock coefficients of the 
EM model differ from the 1965 model, see the first two sections 
of Chapter III. 
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total costs for solution 1 (see Table 34). Total idle land 
increased from 102.7 million acres to 211.7 million acres. 
Idle land on which cotton, wheat, feed grains, soybeans, and 
corn or sorghum silage could be planted increased from 73.4 
million acres to 87.1 million acres (see Table 36). Prices of 
fed cattle are 12.6 percent lower than in solution 1 and milk 
prices are 15.9 percent lower (Table 37).^ The price of feed 
grains and soybeans is 0.8 percent lower in solution 31 than 
in solution 1, while the price of wheat is lower by 2.7 per­
cent. Very little difference in regional patterns of cattle 
feeding exists between solutions 31 and 1. One of the main 
reasons for this situation is that the final weight of fed 
cattle marketed was the same, and the historical maximum on 
beef feeding in most regions is the current number. 
Little change in regional patterns of cattle feeding re­
sulted because nearly all beef feeding capacity was required 
in both solutions. A substantial amount of excess capacity 
existed for hogs and milk cows, however. 
Hog production was more widely dispersed in solution 31 
as compared with solution 1. 
^In Table 37 the price of hogs indicated for solution 31 
is $9.51 per hundredweight -- 13.9 percent higher than in solu­
tion 1. Unfortunately, an unexplainable $2.50 per hundred­
weight was erroneously added to the non-feed costs of hogs in 
the EM model. Adjusting for this error, we have $9.51 - $2.50 
= $7.01 per hundredweight for hogs in solution 31 — about 26 
percent lower than solution 1. 
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The total number of milk cows in solution 31 was 14,5^2 
thousand head as compared to 17,062 thousand head in solution 
1 — 3.5 million head fewer. Some milk was produced in all 
regions, but seven out of the 20 regions had increased numbers 
of milk cows. Only one region had no change in the number of 
milk cows. Since total milk transported was reduced, there 
was a geographic dispersion of milk cows with respect to de­
mand. 
The improvement of production efficiency in all regions 
relative to solution 1 dispersed the idle cropland. Such a 
result would be expected since more total idle land resulted. 
But for some of the more marginal areas of solution 1, solu­
tion 31 showed a decrease in idle land. 
Thus, by changing livestock coefficients to represent 
production possibilities of the more efficient producers in 
each region, the average efficiency in some regions was im­
proved relative to others. Hence, while excess production ca­
pacity was increased, it was more widely dispersed. At the 
same time crop production in some previously marginal or sub-
marginal regions was increased. 
Egbert (38, 39) and Skold (l47) obtained a greater geo­
graphic dispersion of idle land when they adjusted crop coeffi 
cients to reflect levels of efficiency achieved by the more 
efficient farm organizations within each crop-producing area. 
Whittlesey (201) also obtained a dispersion of crop production 
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and Idle land when he stratified land restraints within re­
gions into three different qualities of land. Total excess 
capacity was substantially increased in each case by these 
variations from their base models. 
One could construct a model employing the efficient live­
stock activities of the author's EM model and the efficient 
crop activities of Egbert's or Skold's models as well as the 
within-region breakdown of land qualities from Whittlesey's 
model. The solution to such a model would undoubtedly show 
greater excess capacity than any of the spatial models to date 
have shown. Also, patterns of production and idle land would 
be even more widely dispersed. 
Notice in Table 35 that total costs in 195^ (solution 71) 
are 13.4 percent greater than in 1965 (solution l). Further, 
total idle land in solution 71 is only 51 million acres as 
compared to 102.7 million acres for solution 1 (see Table 36). 
These differences resulted despite substantially greater 
product demands for the 1965 model as compared to the 1954 
model. The differences between solutions 7I and 1 suggest that 
excess capacity and pressures to adjust to change in agricul­
ture have increased over the last decade. Furthermore, as 
suggested by the differences in solution 1 and 31 as well as 
by the work of Egbert (38, 39), Skold (147), and Whittlesey 
(201), even greater adjustment pressures are in store. 
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CHAPTER V. GEOGRAPHIC ASPECTS OP THE SOLUTION 
Geographic, or regional aspects of the solutions will be 
analyzed and discussed in this chapter. A total of 57 solu­
tions were obtained from the three linear programming models 
of this study. Only eight of the 57 solutions are dealt with: 
solutions Ij 19, 24, and 26 of the I965 model; solutions 31, 
50, and 54 of the EH model; and solution 71 of the 1954 model. 
Maps showing the geographic patterns of production and 
commodity shipments will be employed to serve as visual aide 
to the explanation and analysis of the various solutions. 
For those solutions explicitly dealt with in this chapter, 
these maps will appear in the text. For the seven additional 
solutions, these maps will appear at the beginning of the 
appropriate appendix. 
Tables of results to these and seven additional solutions 
are presented in Appendices B through P. Differences between 
one solution and another are listed in the tables of Appendices 
Q through EE. 
Each of these appendices is subdivided into six parts: 
1. land in production and crop output, 
2. land converted from the more intensive to less inten­
sive uses and idle land, 
3. livestock activities, 
4. transfer activities, 
5. transportation activities, and 
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6. shadow prices. 
In parts 1 of the appendices, the crop activities have 
been transformed to show the acres and output of each of the 
crops for each crop-producing area. For example, rather than 
showing that there were X acres of the feed grain-soybean rota­
tion activity in region N, computations were made to show the 
X acres of feed grains and Z acres of soybeans that were in­
cluded in this feed grain-soybean activity. Also in parts 1 of 
the appendices are tables showing the acres and production of 
each crop by livestock-producing regions and the totals for 
the United States. 
In parts 2 of the appendices, the land classifications 
have the following interpretations: 
Cotton and grain land corresponds to the restraint Land-2. 
Grain land is land to which feed grains, wheat, soybeans, 
and corn or sorghum silage had been previously planted, 
or Land-2 minus Land-1. 
Hay land corresponds to the restraints Land-3 minus Land-2 
or the acreage from which tame hay was previously har­
vested. 
Idle pasture means that not all of the acres designated as 
pasture in the 195^ census were used or that restraints 
Land-5 minus Land-3 minus the pasture used is greater 
than zero. All types of pasture were aggregated into 
one restraint by weighting the acres of each type of 
pasture by its productivity in animal unit months 
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(AIM) of grazing. Tne idle pasture in parts 2 of the 
appendices are expressed in acres of open permanent 
pasture equivalents. 
Parts 3 of the appendices list the levels of the various 
livestock activities and the unused portions of the livestock 
capacity restraints by regions. The units are self-explanatory, 
Parts 4 of the appendices list the levels of transfer ac­
tivities by regions. These activities include: 
(a) hay to roughage, 
(b) fluid milk to manufactured milk, 
(c) exogenous concentrâte-1 to feed, 
(d) exogenous concentrate-2 to feed, 
(e) exogenous concentrate-3 to feed, 
(f) exogenous concentrate-4 to feed, 
(g) wheat to feed, 
(h) feed grains to feed, 
(i) soybean meal to feed, and 
(j) cottonseed meal to feed. 
Parts 5 of the appendices list the levels of the various 
transportation activities. Transportation activities were con­
structed for 12 commodities. 
Parts 6 of the appendices list shadow prices for the var­
ious commodities and limiting restraints. 
Appendices Q through Z and AA, 33, CC, DD and EE list the 
differences among the various solutions. Each of these appen­
dices has 5 parts corresponding to the first 5 parts of Appen­
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dices B through P. 
Solutions 1, 31; and 71 will be described in somewhat more 
detail than the other solutions. Comparisons of the other sol­
utions with these will best serve to illuminate their major dif­
ferences. 
Tables 40 through 4-3 show the regional levels of livestock 
production obtained for solutions 1, 19, 24, and 31 as compared 
to the most recent observed levels of production. 
1965 Model, Solution 1 
Solution 1 of the I965 model represents optimal patterns 
of production and product distribution under regional average 
crop and livestock input-output relations estimated for 19^5. 
Demand restraints represent the estimated 1965 domestic and ex­
port requirements for each commodity. Livestock capacity con­
straints limit production of each type of livestock to their 
historical maximum production in each region.^ 
For convenience, a map showing the location of the 157 
crop-producing areas is presented again in this chapter 
(Figure 6). 
Figure 7 shows the regional production pattern of wheat. 
The historical maximum limitation for fed cattle was in­
sufficient to meet the specified demand for fed beef by about 
50,000 head. The restraints on fed cattle capacity were then 
multiplied by 1.1. 
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Table 40. Current numbers of milk cows and numbers resulting 
from solutions 1, 19, 24 and 31 by regions 
January 1, 
1965 „ Solution Solution Solution Solution 
Region inventory 1 19 24 31 
(Thousand head) 
1 594 512.3 512.3 627.0 57.6 
2 2,599 2,374.5 1,817.8 2,224.8 1,677.9 
3 705 475.9 475.9 582.5 1,122.0 
4 515 547.3 — — — — 691.2 
5 184 187.0 561.0 561.0 97.6 
6 996 — — — — 1,390.0 
7 1,055 1,986.0 1,039.6 2,141.4 1,189.5 
8 673 1,080.0 808.9 1,799.9 387.3 
9 3,785 4,428.0 7,957.6 8,459.9 983.8 
10 1,960 1,224.9 — - — — 1,440.5 
11 736 467.9 — — 1,186.1 
12 735 1,462.2 856.7 1,048.6 1,547.3 
13 612 275.7 — — 309.2 
14 518 101.6 66.3 
15 277 288.6 72.4 88.6 55.1 
16 146 315.0 132.6 162.3 315.0 
17 100 126.0 239.2 292.7 98.7 
18 116 71.4 69.2 84.7 49.2 
19 402 238.1 146.7 291.4 183.8 
20 867 900.0 1,275.2 1,242.7 618.4 
.S. 17,575 17,062.3 15,965.1 19,607.4 13,466.4 
S^ource: (187a). 
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Table 4l. Current numbers of beef cows and numbers resulting 
from solutions 1, 19, 2k, and 31 by regions 
January 1, 
1965 Solution Solution Solution Solution 
Region inventory^ 1 19 24 31 
(Thousand head) 
1 20 — — 1,487.5 
2 212 — — — — — — 
3 844 932.8 — — — — 
4 1,611 1,712.7 4,130.3 4,130.3 1,712.7 
5 838 875.6 576.5 565.6 875.6 
6 1,592 1,636.8 2,628.7 — — 
7 704 346.4 — — — — 
8 125 — — 
9 676 101.0 — — — — 
10 3,514 3,621.2 — — 4,694.6 2,290.7 
11 2,567 2,778.6 4,776.2 3,537.8 2,778.6 
12 7,031 7,709.9 6,669.8 7,567.0 7,433.9 
13 3,431 3,685.0 7,048.2 6,634.2 3,685.0 
14 2,629 2,596.0 4,189.9 4,587.2 2,596.0 
15 1,881 1,966.8 2,810.8 2,934.4 1,241.0 
16 1,520 1,650.0 2,239.4 2,052.9 1,650.0 
17 1,023 1,189.1 1,121.3 992.3 1,189.1 
18 583 612.7 — — — — 342.4 
19 1,039 748.0 — — 
— — 
20 956 90.8 — — — — 
S. 32,796 32,253.4 33,562.3 40,324.9 27,282.4 
S^ource: (187a). 
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Table 42. Numbers of cattle placed on feed In 1964 and num­
bers resulting from solutions 1, 19, 24, and 31 
Placements Solution Solution Solution Solution 
Region during 1964& 1 19 24 31 
(Thousand head) 
1 N.A.^ 17.6 — — — — 17.6 
2 122 183.7 551.1 551.1 183.7 
3 N.A.b 60.5 181.5 181.5 60.5 
4 183 204.6 613.8 613.8 204.6 
5 140 48.4 84.8 86.0 48.4 
6 149 60.5 181.5 181.5 60.5 
7 619 843.7 1,764.0 2,158.9 843.7 
8 196 256.3 —  —  — —  256.3 
9 881 1,049.4 —  —  —  —  1,049.4 
10 4,663 5,718.9 3,944.6 6,699.8 5,718.9 
11 40 108.9 — — —  —  108.9 
12 1,239 1,413.5 2,769.0 3,094.1 1,413.5 
13 3,147 3,125.1 4,372.5 4,538.4 3,125.1 
14 823 874.5 1,495.5 1,457.7 874.5 
15 395 449.9 1,495.8 1,349.7 449.9 
l6 1,022 1,249.6 1,777.9 2,602.1 1,249.6 
17 789 663.6 328.1 139.0 702.9 
18 157 205.7 ——  — —  205.7 
19 455 512.6 — — —  —  512.6 
20 2,028 2,325.6 —  —  182.2 2,402.0 




Table 43. Hog production in 1964 and hog production resulting 
from solutions 1, 19, 24, and 31 by regions 
1964 hog Solution Solution Solution Solution 
Region production®- 1 19 24 31 
(Thousand hundredweight) 
1 44l —  —  —  —  —  —  
2 2,552 —  —  — — 
3 6,527 —  —  —  —  
4 7,379 —  —  —  —  —  —  — —  
5 816 — —  —  —  —  —  —  
6 8,102 —  —  —  —  
7 27,037 28,319.6 14,232.1 21,070.0 
8 2,577 —  —  —  —  
9 20,650 9,250.8 —  —  —  —  15,184.6 
10 91,516 81,499.9 218,864.3 147,931.8 81,499.9 
11 2,441 6,000.1 —  - 6,000.1 
12 3,874 7,877.7 —  —  —  —  7,877.7 
13 15,987 16,405.9 3,253.3 3,981.8 16,405.9 
14 8,867 8,670.4 24,011.9 26,011.2 8,670.4 
15 1,062 1,590.4 4,771.2 4,771.2 1,590.4 
16 868 1,285.9 —  —  1,285.9 
17 238 — — —  —  
18 215 —  —  408.1 
19 923 —  —  —  —  —  —  907.8 
20 844 —  —  "  —
U.S. 202,916 160,900.6 160,900.6 196,928.1 160,900.6 
S^ource: (189a). 
Figure 6a. Geographic location of crop producing areas 







Figure 7. Geographic locations and acreage of grain and cotton production for 
1965 model, solution 1 
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feed grains, soybeans, and cotton. The acres and production of 
each crop by areas are listed in Appendix B.l. The geographic 
patterns of production for these crops under solution 1 are 
very similar to those fou^d by Skold (l47) and Whittlesey (201) 
in their basic models. Cotton production has moved westward. 
No cotton production is indicated for areas east of Texas ex­
cept for area 137 in west central Arka.sas. 
Wheat production is located mainly in the northern Great 
Plains, eastern Colorado, northeastern Montana, the Palouse 
area of Washington, northeastern Oregon, and western Kansas. 
A considerable amount of the wheat produced in these areas is 
used as feed grains. Figure 7 also indicates some scattered 
wheat production in California, as well as in Utah, Wyoming, 
western Colorado, the Corn Belt, the Delta States, and in North 
Carolina. 
Some production of feed grains is indicated for California, 
Arizona, Texas, Nebraska, North Carolina, Pennsylvania, Mary­
land, and New England in addition to the heavier concentration 
of feed grain production in the Corn Belt and Lake States. 
Soybean production is located mainly in the Corn Belt. In 
addition, there is some soybean production located in eastern 
Nebraska, southeastern South Dakota, Minnesota, Wisconsin, 
Arkansas, Louisiana, and North Carolina. 
The geographic distribution of harvested roughages for 
solution 1 is shown in Figure 8. Harvested roughages tend to 
be concentrated in only one crop-producing area or in only a 
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few areas within each of the 20 livestock-producing regions. 
Obviously, such a result represents a rather major deviation 
from a realistic distribution of harvested roughages. 
A check was made on the shadow prices of hay-producing ac­
tivities in other areas. In most cases these shadow prices are 
low. Hence, the solution is nearly indifferent between the 
pattern of hay production exhibited in Figure 8 and a pattern 
which exhibits much more widely distributed hay production. 
By distributing the hay among additional areas within live­
stock-producing regions, the reduction of hay production in 
one area would be traded for the slack on hay or pasture land 
or for the pasture usage of other areas. 
The portion of the land restraint for hay activities that 
was historically producing hay could be used only for hay pro­
duction or for pasture. However, the historical acreage of 
cotton and grains could also produce hay. Thus, by converting 
cotton and grain land to hay production, a rather small area 
has sufficient hay production capabilities for large live­
stock-producing regions. 
While hay production could be dispersed with only small 
effects on total costs, such a disperation could result in 
further geographic adjustments in livestock and crop production. 
The most desirable approach to preventing this extreme 
specialization in hay production would be to make the crop-pro-
ducing and livestock-producing regions coincident. However, 
the number of equations required for such a model exceeded com-
Solution 1 






Figure 8. Geographic locations and acreage of harvested roughages for 1965 model, 
solution 1 
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putational capabilities existing at the outset of this study. 
One could also revise the definitions of the land con­
straints used for these models and achieve a much wider dis-
peration of hay production. For example^ by disallowing shifts 
of cropland entirely to hay production (by shifting a certain 
proportion of cropland to hay production and pasture as well), 
the production of hay would have been much more widely dis­
persed. It is interesting to note that in solution 71 hay and 
silage production were very widely dispersed (see Figure 92). 
The basic models for solutions 1 and J1 were the same. Solu­
tion 71 for the 195^ model exhibited much less idle capacity. 
Hence, it was not possible to meet the specified demands with 
so great a degree of specialization in hay and silage produc­
tion in the 195^ model. 
The distribution of idle land for solution 1 is shovrn in 
Figure 9. The top figure listed In each region of Figure 9 
represents total acres of idle land. The pasture portion of 
this total is measured in acres of open-permanent pasture 
equivalents. The second figure represents the acres of unused 
or idle pasture land measured in open-permanent pasture equiv­
alent acres (Land Restraint-5 minus Land Restraint-3 minus 
pasture used). See page l66 for the definition of land re­
straints. The third figure represents the amount of original 
hay land not converted to pasture and not used for hay (Land 
Restraint-3 plus Land Restraint-4 minus Land Restraint-2 minus 
land used to produce tame hay and wild hay). The fourth figure 
l9St.S 
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Id le land 
Total 
U.S. total (thousand acres) 
- 102,726.7 
Pasture - 9,939.6 
Hay - 19,057.9 
Cotton and grain - 73,729.2 




represents cotton and "grain" land not converted to hay or 
pasture nor planted to cotton, feed grains, wheat, soybeans, 
or corn-sorghum silage (Land Restraint-2 minus land converted 
to hay and pasture minus land used to produce cotton, feed 
grains, wheat, soybeans, and corn or sorghum silage). Tables 
showing idle land and land converted from the more intensive 
uses to less intensive uses by regions for solution 1 are in 
Appendix 3.2. 
Notice in Figure 9 that nearly all regions have some idle 
land. The two exceptions are California and Florida. 
In Region 4, South Carolina, Georgia, and Alabama, there 
are about 9 million acres of idle cotton and grain land but no 
idle pasture land. Since no production of cotton, wheat, feed 
grains, or soybeans appeared in Region 4, about 2.4 million of 
the 11.4 million acres of cotton and grain land were trans­
ferred to hay and pasture production. In Region 10, Iowa, 
Illinois, and Missouri, about 12 million acres of "grain" land 
was left unused. Unused "grain" land also appears in Regions 
2, 6, 7, 8, 9} 13j 14j and 15. Regions where cotton and/or 
"grain" land was used entirely for cotton, feed grains, wheat, 
soybeans, and silage or converted to hay and pasture, include 
Regions 1, 4, 5, 11, I6, 17, 18, 19, and 20. 
Total acres of idle land for the United States are shovm 
in part 2 of each appendix as well as in the legend of each map 
showing the geographic distribution of idle land. These totals 
are also summarized by solutions in Table 38 of Chapter IV. 
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Total available land is shown in Appendix A. 13: cotton land, 
25,528.8 thousand acres; "grain" land, 218,493.6 thousand 
acres; and hay land, 72,695*9 thousand acres. Total idle land 
for solution 1 is 102,726.7 thousand acres. Of this total, 
9,939.6 thousand acres are pasture measured in acres of open-
permanent pasture equivalents. Idle hay land is 19,057.9 
thousand acres and idle cotton and grain land is 73,724.2 
thousand acres. Total land used for the various crops in solu­
tion 1 is shown in Appendix 3.1: wheat, 54.2 million acres; 
feed grains, 55.7 million acres; soybeans, 11.3 million acres; 
cotton, 12 million acres; silage, 7.4 million acres; hay, 33.7 
million acres; and wild hay, 4.1 million acres. 
Figure 10 shows the geographic distribution of milk cows 
and beef cows under solution 1. Tables showing regional live­
stock production for solution 1 are in Appendix 3.3. 
Milk cows appear in every region but Region 6, Kentucky 
and Tennessee. However, the shadow price on the milk-cow ac­
tivity of Region 6 for solution 1 is only J.6 cents per head. 
Given the nature of the milk-cow activities — mean production 
relations in each region — one would "concede" some milk pro­
duction in Region 4, with only minor adjustments in production 
efficiency. 
Beef cows appear in all regions except Region 1, New 
England; Region 2, New York, New Jersey, Pennsylvania, Mary­
land, and Delaware; and Region 8, Michigan. Shadow prices for 
beef-cow activities not in the basis are 636.52, $11.52, and 
5ie.3 # I 
288.6 




































Livestock - U.S. total (thousand head) 
Milk cows - 17,062.3 
Beef cows - 32,253.4 
ro 
ro 4=-
Figure 10. Geographic locations and numbers of milk cows and beef cows -
model, solution 1 - 1965 
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$4.15 per head in Regions 1^ 2 ,  and 8, respectively. 
Excess livestock capacity is shown in Appendix 3.3. Re­
gions that have used all "available capacity" for milk cows 
are 5, 1, 8, 9, l6, IJ, and 20. Beef cows have been limited 
by the beef-cow capacity constraints in 12 regions: Regions 3, 
k, 5J 10, 11, 12, 13, l4, 15, l6, 17, and l8. Shadow prices 
are shown in parts 6 of the appendices. The shadow prices on 
milk-cow capacity restraints for solution 1 range from $123.53 
to $28.67 per head in regions that exhausted these capacity 
restraints. For beef cows the range was from $32.77 to $0.04 
per head (see Appendix B.6). 
The geographic patterns of cattle on feed, yearling feeder 
calves, and hogs for solution 1 are shown in Figure 11 and in 
tables in Appendix B.3. Figure 11 shows cattle on feed in every 
region. There is a total of 535 thousand head of cattle-feed­
ing capacity not used (Appendix B.3). Region 17, Arizona and 
New Mexico, and Region 20, California, have 302.3 and 132.9 
thousand head, respectively, of excess capacity for feeding 
cattle. Regions with the highest shadow prices on beef-feeding 
capacity are Regions 3, 15, and 16. 
A total of 8.9 million head of yearlings is produced. How­
ever, only about 1.8 million head of yearling feeder calves are 
placed in feed lots -- 7.I million head are slaughtered for 
Grade 2 beef. Of the 19.4 million head of cattle fed, approx­
imately 17.6 million head were placed in feed lots as calves 








Livestock - U.S. total (thousand head) 
Cattle on feed - 19,372.6 
Yearlings - 8,906.9 
Hogs - 160,900.6 (thousand hundredweight) 
Figure 11. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — 1965 model, solution 1 
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Hogs were produced in only nine of the 20 regions. Re­
gions with the highest shadow prices on hog capacity are Re­
gions and l6. Interestingly, these regions also have 
relatively high shadow prices on the fed-cattle capacity re­
straints . 
Levels of the transfer activities explained in Chapters 
II and III are listed in the tables of Appendix B.4. The levels 
of the wheat to feeder transfer activity are of particular im­
portance. Such transfers took place in seven of the nine 
western regions. The total wheat transferred to feed was about 
16 million tons of feed units or about l4.5 million tons of 
wheat (about 34 percent of the total wheat production). 
Transportation activities are shown in Appendix B.5 and 
in Figures 12 through I8. 
1965 Model, Solution 19 
Solution 19 was obtained by parametric programming on the 
regional livestock capacity constraints of solution 1. At sol­
ution 19 these capacity constraints were 300 percent of their 
initial levels. All other constraints were maintained at the 
same levels as in solution 1. 
The results of solution 19 are summarized in the tables of 
Appendix E in Appendices E.l through E.6. Tables summarizing 
the changes from solution 1 to solution 19 are in Appendix V 
in Appendices V.l through V.5. Figures 19 through 30 depict 
the geographic patterns of production and product distribution 
**9 
Solution 1 






Figure 12, Interregional flows of wheat and feed grains — 19^5 model, solution 1 
-(1,000 hundredweight of feed units) 
Solution 1 






Figure 13, Interregional flows of soybean meal and cottonseed meal -
solution 1 (1,000 hundredweight of feed units) 




Origin —Amount • 
Pork 
Figure l4. Interregional flows of pork 
weight) 




Origin Amount {^Destination 
CaIves 
Yearlings 
Figure 15. Interregional flows of feeder calves and yearling feeder calves 
1965 model, solution 1 (1,000 head) 
Solution I 






Figure l6. Interregional flows of manufactured milk products and whole fluid milk 
— 1965 model, solution 1 (1,000 hundredweight) 
Solution 1 
^Destination Amount Origin 






Origin Amount ^Destination 
Other Beef 
ro U3 4:=-
Figure l8. Interregional flows of beef. Grade 2 — 1965 model, solution 1 (1,000 
hundredweight) 
Solution 19 








Figure 19. Geographic locations and acreage of grain and cotton production for 
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Figure 20 Geographic locations and acreage of harvested roughage production for 





































Idle land - U.S. total (thousand acres) 
Total - 163,377.5 
Pasture - 90,773.1 
Hay - 31,311.7 
Cotton and grain - 41,292.7 
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Livestock - U.S. total (thousand head) 
Milk cows - 15,965.1 
Beef cows - 33,562.3 
Figure 22. Geographic locations and numbers of milk cows and beef cows -







Livestock - U.S. total (thousand head) 
Cattle on feed - 19,414.1 
Yearlings - 7,000.5 
Hogs - 160,900.6 (thousand hundredweight) 
Figure 23. Geographic locations and level of production for fed cattle, yearling 





Figure 24. Interregional flows of wheat and feed grains -
(1,000 hundredweight of feed units) 
1965 model, solution 19 
Solution 19 
Origin Amount ^Destination 
Soybeans 
Cottonseed 
Figure 25. Interregional flows of soybean meal and cottonseed meal 
solution 19 (1,000 hundredweight of feed units) 
Origin Amount ^Destination 
Pork 
Figure 26, Interregional flows of pork — I965 model, solution 19 (1,000 hundred­
weight) 
Origin Amount ^Destination 
Calves 
Yearlings 
Figure 27. Interregional flows of feeder calves and yearling feeder calves 
1965 model, solution 19 (1,000 head) 
Origin Amount > Destination 
Mfg. Milk 
Whole Milk 
Figure 28, Interregional flows of manufactured milk products and whole 
— 1965 model, solution*19 (1,000 hundredweight) 
-destination 
c^plutlon 19 
Origin Amount • 
Beef 








Figure 30, Interregional flows of beef. Grade 2 
hundredweight) 
— 1965 model, solution 19 (1,000 
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for solution 19. It is difficult to see the changes in crop 
production by areas from these maps. The changes in crop pro­
duction have been summarized in Appendix V.l by the larger live­
stock-producing (consuming) regions as well as by the crop-pro­
ducing areas. The description of the differences between solu­
tions will be limited to changes within the larger regions. 
Figures 19 and 20 show the geographic patterns of crop pro­
duction resulting from solution 19. 
The changes in production and product distribution are 
discussed next, product by product. 
Changes from Solution 1 to Solution 19 
Wheat 
Total wheat production for solution 19 is about 55.81 mil­
lion acres or about 1.6 million acres greater than in solution 
1. V/neat output is about 48.67 million tons of feed units --
1 million tons greater than solution 1. All of the additional 
wheat was fed to livestock. Eight of the 20 consuming regions 
showed increased wheat production (Regions 9, 12_, 15^ l6, 17, 
l8, 19) and 20), while reductions took place in Regions 11 and 
13. 
Twenty-two changes took place in the interregional move­
ments of wheat. Region 7 diverted its wheat exports from Re­
gion 1 to Region 2. Region 12 increased shipments into Region 
6, and also supplies Region 11, which has substantially reduced 
wheat production. Region 13 ships wheat to Region 1, which did 
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not occur in solution 1. Region 13 also replaced most of the 
shipments into Region 8 by Region l4. Region l4 ceased wheat 
shipments to Regions 1 and 6 and reduced shipments to Region 8. 
Region 15 ceased all shipments of wheat -- having previously 
shipped to Regions l8, 19, and 20. 
Feed grains 
Total feed-grain acreage for solution 19 is about 53-56 
million acres — 2.61 million acres fewer than in solution 1. 
Feed-grain output is 87.63 million tons of feed units, or 
about 3.5 million tons less than in solution 1. 
Changes in feed-grain production took place in I8 of the 
157 areas, with increases in 8 areas and decreases in 10 areas. 
These changes took place in 12 of the 20 consuming regions — 
five of them showing increases in feed-grain production and 
eight showing decreases. Tne regions showing increased produc­
tion are 1, 2, 3i 12, and 14. Decreases in feed-grain produc­
tion took place in Regions 7, 8, 9, 11, 13, 17, and 20, but 
none decreased to zero. However, six of the 10 crop-producing 
areas showing decreases in feed-grain production cut back to 
zero. 
Seven changes took place in interregional shipments of 
feed grains. Region 7 increased shipments to Region 1, re­
placing some feed-grain movements to that region from Region 
10. Region 7 decreased feed-grain shipments into Region 2. 
Region 10 decreased shipments of feed grains into Regions 1 and 
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6 but Increased shipments into Regions 6 and 11. Region 13 
substantially reduced shipments into Region 20. 
Soybeans 
Soybean acreage in solution 19 is 9.59 million acres as 
compared to 11.28 million acres in solution 1 -- a decrease of 
about 1.68 million acres. 
Increased soybean production took place in three crop-pro­
ducing areas within consuming Region l4. Decreases in soybean 
production took place in eight crop-producing areas or in four 
regions; Regions 9, 11_, and 13. 
Soybean meal movements from Region 10 to 2 were replaced 
by movements from Region 7. Region 10 increased soybean meal 
shipments into Regions 3J 4^ and 11 and decreased shipments 
into Region 8. Region l4 ceased shipments into Region 9, using 
all domestic production for feed. 
Cotton 
The acreage of cotton for solution 19 was 11.98 million 
acres as compared to 11.96 million acres in solution 1 -- an 
increase of 0.020 million acres. Cotton acreage was reduced in 
consuming Region 17 by 51 thousand acres and increased in Re­
gion 12 by 71.^ thousand acres. Total production of cotton lint 
remained unchanged, but cottonseed production decreased by 52.5 
thousand tons of feed units of cottonseed oil meal. 
Changes in shadow prices of crop products from solution 1 
to solution 19 are shown in Table 45. 
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Harvested roughages 
Changes in harvested roughages took place in l8 of the 20 
consuming regions from solution 1 to solution 19. Total pro­
duction decreased by 8.44 million tons of hay equivalent rough­
age.^ But silage production increased by 4 million tons, while 
hay production decreased by 9•89 million tons. Decreases in 
total harvested roughage production took place in 13 regions 
(Regions 1, 2, 3, 4, 6, 7. 8, 10, 11, 12, l6, l8, and 19). 
Increase took place in five regions (Regions 5, 9, 13, l4, and 
17). No changes took place in Regions 15 and 20. There is no 
interregional transportation of hay in either solution. 
Idle land 
Total idle land increased from 102.7 million acres in 
solution 1 to 163.4 million acres in solution 19 -- an increase 
of 60.65 million acres. But idle cotton and grain land de­
creased by 32.44 million acres as 4.1 million additional acres 
of cotton land were converted to hay and pasture and 28.76 mil­
lion additional acres of "grain" land were converted to pasture. 
Additional cotton land was shifted to hay production in 
Regions 5 and 17 — to pasture in Regions 4 and 17. Cotton 
land converted to pasture was decreased in Regions 5 and 12, 
but 71.5 and 661.O thousand acres of cotton land were still 
^One ton of hay equivalent roughage is equal to 1,000 
pounds of T.D.N, 
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converted to pasture in Regions 5 and 1 2 ,  respectively. 
Total idle pasture land was increased from 9.9 million 
acres in solution 1 to 90.8 million acres in solution 19 with 
no region showing less idle pasture. Regions showing more idle 
pasture included Regions 1, 2, 3, 8, 10, l8, and 19. 
Idle hay land increased by 12.25 million acres with in­
creased idle hay land in Regions 1, 2, 3, 6, 7j 8, 10, l8, and 
19 and decreases in the amount of hay land unused in Regions 9 
and 13. 
Land converted from the more intensive to less intensive 
uses and idle land are summarized in Appendix E.2 — the changes 
from solution 1 in Appendix V.2. 
Milk cows 
The number of milk cows for solution 19 is 15.97 million 
head as compared to 17.06 million head in solution 1, a de­
crease of about 1.1 million head. 
Changes in the number of milk cows took place in 17 of the 
20 regions. Regions 1, 2, and 6 showed no change. Region 6 
had no production of milk cows in solution 1. While the shadow 
price for the milk-cow activity was 7.6 cents per head in solu­
tion 1, this shadow price is $25.47 per head in solution 19. 
Thirteen regions show decreases in milk cow numbers. Regions 
which show increases in milk cow numbers are Regions 5, 9, 17, 
and 20. 
The percent change in the shadow prices of fluid milk and 
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manufactured milk Is shown In Table 44. 
Shadow prices on mllk-cow capacity restraints for solution 
19 are in Appendix E.6. Only Region 5 has used all of Its ca­
pacity for milk cows In solution 19. The shadow price on the 
mllk-cow capacity restraint In Region 5 Is $26.60 per head. 
Beef cows 
The total number of beef cows In solution 19 Is 33.56 mil­
lion head as compared to 32.25 million head in solution 1 — an 
increase of I.31 million head. Six regions showed Increases in 
the number of beef cows (Regions k, 11, 13, l4, and 15). Re­
gions 1J 2, and 8 had no beef cows in either solution. Beef 
production dropped to zero in Regions 3, 6, J, 9, 10, I8, 19, 
and 20. The remaining regions decreased the number of beef 
cows in going from solution 1 to solution 19 (Regions 5, 12, 
16, and 17). In solution 19 every region had slack beef-cow 
capacity — all shadow prices on beef-cow capacity went to 
zero. 
Fed cattle 
The total number of fed cattle Increased by 41.6 thousand 
head to 19.41 million head in solution 19. All regions produced 
fed cattle in solution 1, but Regions 1, 8, 9, 11, I8, 19, and 
20 dropped to zero production of fed cattle in solution I9. 
Regions 10 and 17 reduced production to 3.94 million head and 
0.328 million head, respectively. All other regions Increased 




















Percent change from solution 1 to solution 19 in livestock product 
shadow prices 
Beef Beef Beef Fluid Manufactured 
calves Yearlings grade-1 grade-2 Pork milk milk 
(Percent) 
-22.0 -17.0 -22.3 -17.5 -13.0 4.7 -10.0 
-24.8 
-17.3 -22.9 -17.6 -13.0 1.7 -9.7 
-22.2 -18.0 -22.4 -18.0 -13.1 3.0 -10.0 
-28.1 -l8.6 -23.7 -18.5 -13.3 3.4 -9.8 
-27.1 -22.3 -23.8 -22.3 -12.9 -28.5 
-9.9 
-25.0 -18.1 -23.4 -18.1 -13.6 -6.5 -10.2 
-23.1 -17.2 -23.3 -17.5 -10.9 
-7.7 -8.4 
-26.9 -18.2 -23.0 -18.1 -13.8 -9.2 -9.2 
-28.8 -18.8 -23.4 -18.8 -7.6 -10.5 -10.5 
-27.9 -18.3 -23.8 -18.3 -14.6 2.1 -10.5 
-28.8 -18.8 -24.6 -18.8 -13.0 0 -9.8 
-29.5 -19.8 -25.5 -18.7 -13.0 -0.7 -6.7 
-29.1 -19.3 -24.6 -18.9 -8.0 1.3 -10.4 
-27.8 -18.9 -24.5 -19.2 -13.8 
-7.3 -10.6 
-25.6 -18.4 -19.4 -18.4 -12.9 6.2 
-7.6 
-28.0 -16.0 -21.4 
-19.3 -10.8 3.1 -8.0 
-28.8 -19.0 -15.3 -18.9 -12.0 -12.2 -12.2 
-23.8 -18.9 -15.6 -18.9 
-11.9 4.0 -10.0 
-29.1 -19.6 -18.3 
-17.4 -11.7 4.6 
-9.5 





















Percent change from solution 1 to solution 19 of 
shadow prices of crop products by consuming regions 
Feed Cotton 
Wheat grains Soybeans seed 
(Percent) 
1.5 0 0.6 0.4 
0 
-5.5 -2.6 5.2 
0 0 0.7 5.6 
0.8 0 0.7 6.5 
1.4 0 0.7 0.4 
0.8 0 0.8 6.7 
1.0 -8.2 -3.0 -2.4 
5.6 0 0.7 -0.8 
2.0 5.3 -6.0 -8.1 
0 0 0.9 0.9 
1.6 0 0.7 7.0 




10.3 4.1 2.6 3.7 
16.2 0 1.9 -51.1 
61.2 2y.2 17.6 13.7 
-5.1 -5.7 0 -5.6 
2.2 12.3 1.8 0.8 
0 0.5 0.6 0.4 
0.9 0.6 0.6 0.4 
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relaxed. 
Yearling feeder calves 
The production yearling feeder calves dropped by 1.9 mil­
lion head to 7 million head, but Regions '4, 5, 6, 13, l4, 17, 
and l8 increased production of yearlings while Regions 2, 11, 
15J l6, and 17 decreased production. Of the 7 million head of 
yearlings produced, 6.93 million were slaughtered for Grade 2 
beef. 
Hogs 
Since hog production was measured in hundredweight and the 
specified pork requirements were the same in both solutions, no 
change in total pork production took place. Regions that ex­
panded hog production as compared to solution 1 are Regions 10, 
l4, and 15. Regions J, 9, 11, 12, and l6 dropped hog produc­
tion to zero. A decrease in hog production also took place in 
Region 13. Only Region 15 had no excess capacity for hog pro­
duction in solution 19. 
Commodity shadow prices 
Snadow prices, or implicit product prices for livestock 
products, were lower for solution 19 than for solution 1. Net 
grain prices were higher, however, as increased grain prices in 
some regions outweighed the decreases in others. The percent 
changes in commodity shadow prices from solution 1 to solution 
19 are shown in Tables 44 and 45. 
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Resume of Changes from Solution 1 to Solution 19 
A rather large number of changes in the "equilibrium" 
basis took place as a result of changes in regional livestock 
capacity restraints. However, total costs were only 2.5 per­
cent lower for solution 19 than for solution 1. Shadow prices 
for livestock products were considerably lower: fed cattle 
prices decreased by 23.6 percent, and hogs and milk decreased 
by 15*9 and 8.6 percent, respectively. But the prices of wheat 
and feed grains increased. Wheat was 2.7 percent higher and 
feed grains were 0.8 percent higher in solution 19 as compared 
to solution 1. The total transportation bill for product dis­
tribution was higher in solution 19 than in solution 1. Thus, 
the price decreases in livestock products were partially offset 
by higher grain prices and greater total transportation costs. 
Total idle land increased from 102.7 million acres in sol­
ution 1 to 163.4 million acres in solution 19. Much more of 
the idle land in solution 19 was idle pasture (90.8 million 
acres vs. 9*9 million acres) as more "cropland" was shifted to 
hay and pasture. Total wheat production was increased in Texas, 
Oklahoma, and all regions west of the Great Plains. Total feed-
grain production decreased, but Regions 2, 10, 12, and l4 showed 
increased feed-grain production. The major decreases in feed-
grain production took place in the eastern Corn Belt and in 
Nebraska and Kansas. 
Fed-cattle production decreased in New England, the western 
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Corn Belt, and the far West. Increases in fed-cattle produc­
tion took place in the Great Plains, the northern Rocky Mountain 
States, the East, and the South. 
The number of milk cows increased in Minnesota, Wisconsin, 
California, Arizona, New Mexico, and in Florida. No changes in 
milk cow numbers took place in New England, Virginia, and North 
Carolina. The total number of milk cows decreased by about 1 
million head as milk cows shifted to regions with higher average 
milk production per cow. The total number of beef cows in­
creased, however, part or all of the increased numbers of beef 
cows can be attributed to the necessity to fill the specified 
quantity of Grade-2 beef, which was supplied by culled dairy 
and beef cows and by the slaughter of yearling feeder calves 
and beef calves -- fewer milk cows were available in solution 
19 to help meet this "demand" for the lower grade beef. In­
crease in beef cow numbers took place mainly in the South and 
Southeast in the northern Great Plains and in Montana, Idaho, 
Wyoming, and Colorado. Beef cow numbers decreased in the south­
ern Great Plains, the West and Southwest, the Corn Belt, and 
Lake States. Hog production increased in Regions 10 and 15. 
All regions had excess capacity for milk cows except Flor­
ida in solution 19. For beef cows, excess capacity appeared in 
all regions. Excess capacity for hogs appeared in all regions 
except Region 15. Capacity for fed cattle was exhausted in 
five regions in solution I9 -- Regions 2, 3, 4, 5, and I5. 
Some regions that showed increased production of a par-
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ticular type of livestock in solution 19 as compared to solu­
tion 1 had even higher production at intermediate solutions. 
For example, hog production in Region 10 was highest in solu­
tion 8 or at an index level of 1.721 on the livestock ca­
pacity restraints. In Region 7 hog production increased 
through solution 2 (l^ = l.lOl) and then went to zero in solu­
tion l4 (I^ = 1.39^). Region 13 increased hog production 
through solution 4 (l^'= 1.313) and then went to zero in solu­
tion 7 (iç = 1.619). Mo regions showed increases in hog pro­
duction subsequent to a dovmward trend, however. Similar 
changes took place for milk cows: Regions 7, 8, and 12 in­
creased the number of milk cows in lower index levels on live­
stock capacity constraints and then showed decreases for sub­
sequent solutions. 
Regions J, 9, 19, and 20 showed no production of beef cows 
after solution 1. Region I8 showed an increase in beef cow 
numbers in solution 2 as compared to solution 1, but produced 
none in solution 3. Beef cow n^ombers rose in Region 10 from 
solution 1 through solution 2, then dropped to zero in solu­
tion 8 (l^ = 1.721). In Region 12 beef cow numbers fell from 
solution 1 to solution 2, rose from solution 2 through solu­
tion 4, fell from solution 4 to solution 10, then remained 
stable at about 6.7 million head. 
No region showed increases in beef cow numbers subsequent 
to solution l4 (l^ = 2.394) and most regions that showed in­
creases showed maximum beef cow numbers in solution 8 or before. 
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Regions showing the most dramatic increases in beef cow 
numbers include Regions 4, 11, 13, l4, and 15. 
Fed cattle numbers showed more orderly patterns of change 
in going from solution 1 to solution 19. Region 10 showed in­
creases through solution 3; then decreased to a low of about 
3-5 million head in solution 14. Regions 1, 8, 9, 11, l8, 19, 
and 20 dropped the number of fed beef to zero in going from 
solution 1 to solution 19. Regions showing the most dramatic 
increases of fed cattle numbers are Regions 7, 12, 13, l4, and 
15. 
Only a 2.5 percent decrease in total costs was achieved 
in going from solution 1 to solution 19, but rather dramatic 
shifts in regional patterns of production and total idle land 
resulted. In view of model limitations and the dramatic ad­
justments required, a 2.5 percent gain in costs might be con­
sidered quite negligible. Such changes are likely to take a 
considerable amount of time. Meanwhile, output requirements 
are likely to increase. In solutions 20, 21, 22, 23, and 24, 
output requirements were increased by 5 percent increments with 
livestock capacity constraints set at the levels of solution 
19. 
1965 Model, Solution 24 
The "A" matrix and the cost coefficients were the same for 
all solutions in the I9S5 model. In going from solution 1 to 
solution 19, the regional livestock capacity constraints were 
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varied by 200 percent, or to 300 percent of the levels of these 
restraints in solution 1. Starting with the level of livestock 
capacity constraints at solution 19j the specified levels of 
demand for all commodities were increased. All "demand" con­
straints were varied simultaneously in the same proportion by 
approximately 5 percent increments up to 22.39 percent. Thus, 
in solution 24, the index level of livestock capacity con­
straints was the same as for solution 19 (l = 3.00), while the 
index level of demand constraints was 22.39 percent greater 
than in solution 19 (ip = 1.2239). 
The results of solution 24 are summarized in Appendix F 
in Appendices P.l through F.6. Tables summarizing the changes 
from solutions 1 to 24 are located in Appendix W in Appendices 
W.l through W.5. 
Figures 31 through 42 show the geographic patterns of pro­
duction and product shipments resulting from solution 24. 
Tables showing changes from solution 19 to solution 24 
are presentee in the text of the next section (Tables 46 through 
50). 
Changes from Solution 19 to Solution 24 
Wheat 
Total wheat acreage in solution 24 is 59.62 million acres 
-- about 3.81 million acres greater than in solution I9 (see 
Table 46). Total output is 3.59 million tons greater. How­
ever, wheat used for livestock feed decreased by about 3.43 
Solution 24 








Figure 31. Geographic locations and acreage of grain and cotton production for 
1965 model, solution 24 
Solution 24 





Figure 32. Geographic locations and acreage of harvested roughage production for 




Idle land - U.S. total (thousand acres) 
Total - 44,444.1 
Pasture - 25,091.5 
Hay - 14,480.5 
Cotton and grain - 4,872.1 
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1965 model J solution 24 













Livestock - U.S. total (thousand head) 
Milk cows - 19,607.4 
Beef cows - 40,324.9 
Figure 34. Geographic locations and nvunbers of milk cows and beef cows — I965 









Livestock - U.S. total (thousand head) 
Cattle on feed - 23,835.8 
Yearlings - 8,821.7 
Hogs - 196,928.1 (thousand hundredweight) 
Figure 35. Geographic locations and level of production for fed cattle, yearling 









Figure 36. Interregional flows of wheat and feed grains— 1965 model, solution 
24 (1,000 hundredweight of feed units) 
Solution 24 





Figure 37. Interregional flows of soybean meal and cottonseed meal — 19^5 model, 





Figure 38. Interregional flows of pork 
weight) 




Origin Amount ^Destination 
CaIves 
Figure 39* Interregional flows of feeder calves and yearling feeder calves 






Figure 40, Interregional flows of manufactured milk products and whole fluid milk 
1965 model, solution 24 (1,000 hundredweight) 
Solution 24 
Origin Amount ^Destination 
Beef 
Figure 4l, Interregional flows of beef, 
(1,000 hundredweight) 
1965 model, solution 24 
Solution 24 








million tons. Thus, about 7-07 million extra tons of wheat 
were needed to satisfy the 22.39 percent increase in domestic 
and export requirements for wheat. Seven of the 20 regions 
showed increased wheat production (Regions 7, 9J 10, 11, 15, 
l6j and 20), and seven showed decreases (Regions 3, 12, 13, 
17, l8, and 19). Ho wheat production took place in Regions 1, 
2, 4, 5J 6, and 8 in either solution. 
Thirteen changes took place in interregional shipments of 
wheat (Table 50). Region 7 ceased shipments to Region 1. Re­
gion 12 increased wheat movements to Region 4, but ceased 
shipments to Regions 6 and 11. Region 13 initiated shipments 
into Region 3 and increased shipments to Regions 1 and 2, while 
shipments to Region 8 ceased. Region l4 initiated shipments to 
Region ô and increased shipments to Region 8. Wheat shipments 
from Region 15 were initiated to Regions 7, l8, and 19. 
Feed grains 
Total feed-grain acreage increased by about 27.27 million 
acres to 70.86 million acres -- an increase of about 32 per­
cent. Since demand restraints were increased by only 22.39 
percent, some additional production of feed grains was required 
to replace the reduction that took place in the use of wheat 
for livestock feed. As shown in Table 46, eight regions showed 
increases in feed-grain production (Regions J, 8, 9, 10, 11, 12, 
13, and l4) and five regions showed decreases (Regions 1, 2, 3, 
17, and 20). Regions 12 and 13 reduced wheat production and in-










1 -20.3 3.5 282.1 
2 — — -146.5 — — — — 131.5 516.7 — — 
3 -269.2 -210.5 154.8 143.2 116.8 
4-
5 76.2 
6 — — — — — — 624.9 78.1 2,279.6 — — 
7 12.7 642.4 65.8 — — 241.9 1,787.3 — — 
8 — — 476.2 — 248.8 1,642.5 — — 
9 489.1 1,111.1 -94.9 — — -237.9 1,780.8 38.4 
10 859.5 723.6 575.6 164.7 460.1 2,195.3 — — 
11 1,718.6 75.8 405.9 1,594.1 3.7 -108.2 — — 
12 -635.6 734.2 — — 173.9 102.7 392.2 — — 
13 -383.9 2,705.5 27.3 — — -18.6 -271.4 — — 
14 — — 1,576.0 15.9 — — -66.8 -169.8 M M 
15 1,848.8 — — — — 2.0 125.8 67.0 
16 340.4 — — — — — — 71.4 122.1 — — 
17 -180.4 -162.5 — — 336.7 -7.0 131.3 — — 
18 -234.2 — — 7.1 149.9 — —» 
19 -5.9 — — — — 6.2 370.7 — 
20 248.3 -248.3 — — — mm 
U.S. 3,808.2 7,256.7 995.6 3,125.3 1,170.1 11,343.8 105.4 
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creased the production of feed grains as changes in relative 
prices made the higher yielding feed grains more profitable 
(see Table 46). 
Eight changes took place in interregional shipments of 
feed grains (see Table 51)• Region 7 increased shipments of 
feed grains to Regions 1 and 2 and initiated shipments to Re­
gion 8. Shipments into Regions 1, 6, and 11 from Region 10 
were increased, while Region 13 initiated shipments of feed 
grains into Region 20. 
Soybeans 
Total soybean acreage increased by 3.18 million acres to 
approximately 12.78 million acres, an increase of 33 percent. 
Only one region showed a decrease in soybean production — Re­
gion 9' Region 9 substituted a pure feed-grain rotation for 
the feed grain-soybean rotations. Regions J, 10, 11, 13, and 
14 showed increases in soybean production (see Table 46). 
Nine changes in soybean oil meal shipments took place (see 
Table 51)• Region 6 initiated shipments to Region 3. Region 
10 reduced shipments into Regions 3 and 12 but increased ship­
ments into Regions 4, 5, 8, and 11. Regions 13 and l4 initiated 
shipments into Regions l6 and 9, respectively. 
Cotton 
Total cotton acreage increased by 3.12 million acres to 
15.11 million acres. Increases in cotton production took place 
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in Regions 3, 5J 6, 10 (southeastern Missouri), 11, 12, and 17. 
No regions showed decreases in production. 
Harvested roughages 
Total roughage production increased by 29.87 million tons 
of hay equivalents. Hay acreage increased by 11.45 million 
acres, while acreage planted to corn or sorghum silage in­
creased by 1.17 million acres (Table 46). Only three regions 
showed no change in roughage production in going from solution 
19 to solution 24. Decreases in silage production in Regions 
9 and 17 were offset by increases in hay production. However, 
Regions 13 and 14 decreased both silage and hay acreage. The 
remaining regions (Regions 1, 2, 3, 6,  7, 8,  10, 12, 15,  16,  
18, and 19) all increased the production of both hay and 
silage. 
Idle land 
Total idle land decreased by II8.9  million acres to 44.4 
million acres from solution I9 to solution 24. Idle pasture 
acres decreased by 65.7 million acres to 25 million idle acres 
of pasture (see Tables 47 and 43). 
In solution 24 cotton land converted to other uses was 
less in Regions 5, 11, 12, and 17; as compared to solution 19 
but greater in Regions 6 and 10. Increases in shifts of "grain 
land" to hay and pasture took place in Regions 6, 7, 8, 9, 10, 
15, and 18, while less "grain land" was converted to hay and 
pasture in Regions 11, 12, 13,  l4, and 16.  
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Idle "cotton" and "grain" land occurred in only Regions 2 
and 3 in solution 24, while idle tame hay land occurred in 
four regions (Regions 1, 2, 3, and 19). T^vo regions (Regions 
1 and 19) had idle pasture land; idle wild hay land occurred 
in Regions 8, 10, 11, 12, 13, 14, l6, 17, and l8. 
Milk cows 
The number of milk cows for solution 24 is 19.6 million 
head — 3.64 million head more than in solution 19 (see Table 
51). The number of milk cows in Region 20 decreased by 32.5 
thousand head, and no milk cows appeared in Regions 4, 6, 10, 
11, 13, and l4 in either solution. But, in all other regions, 
the numbers of milk cows increased. 
Beef cows 
Beef cow numbers increased by approximately 6.76 million 
head to 40.32 million head in solution 24. Decreases in the 
number of beef cows took place in five regions in going from 
solution 19 to solution 24 (Regions 5, 11, 13, 16, and 17). 
No beef cows were produced in Regions 1, 2, 3, 6, 7j 8, 9, 19, 
and 20 in either solution. Regions 6, 10, 12, 14, 15, and 19 
showed greater numbers of beef cows in solution 24 than in 
solution 19 (see Table 51)• 
Cattle on feed 
The total number of fed cattle produced in solution 24 is 























Land converted to other crops by consuming regions, 
















-349.8 131.2 -118.2 
-349.8 126.5 -1,118.7 
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Table 4-7. (continued) 
Grain land Grain land Hay land Crop land to 
to to to hay, pasture. 
Region hay land pasture land pasture land or idle land 
(1,000 acres ) 
1 — — — — — — 
2 — — 257.0 0 
3 
il 
— — 1,214.8 -664.6 
-r 
5 4.7 -4.7 — — -76.2 
6 — — 3,996.7 541.3 -1,340.0 
7 — — 2,904.1 339.3 -5,899.6 
8 419.3 2,137.7 — — 744.6 
9 — — 2,669.7 -1,801.8 -1,246.5 
10 2,432 .3 5,438.7 -8,739.4 
11 — — -2,200.7 105.0 -3,794.8 
12 — — -217.2 -376.4 -391.1 
13 — — -2,306.6 247.7 -2,306.7 
14 -1,510.5 155.1 -1,510.5 
15 — — 499.9 -125.8 -1,850.7 
l6 -414.9 -119.2 -414.9 
17 — — 13.1 
18 263.1 211.6 226.6 




,S. 424.0 8,248.9 6,087.3 -28,739.8 





































































































Transportation activities, change from solution 19 
to solution 24 
Destination Wheat Peed 
grains 
(1,000 cwt. F.U.) 
1 -5,524.8 7,739.5 
2 — —  31,711.9 
8 —  —  16,403.4 
1 —  —  8,613.1 
4 — — 7,080.2 
6 —• — 1,655.3 
11 —  —  -1,413.3 
4 850.6 — 
6 -9,978.0 —  —  
11 -25,404.3 — — 
1 16,863.3 —  —  
2 11,192.1 —  —  
3 7,179.2 — —  
8 -6,587.1 —  —  
20 
1 




7 266.2 —  —  
9 —  —  —  —  
18 4,044.1 — — 
19 22,036.4 —  —  





















Destination meal meal 
(1,000 cwt. F.U.) 













6 -- -5,831.6 
11 — -2,944.1 































2 — — 
2 — — 
11 —• — 
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Table 49. (continued) 
Origin Destination Calves Yearlings 
(1,000 head) 
1 10 — — — — 
3 10 
5 10 — — 
6 10 — — — — 
7 10 
8 7 328.3 — — 
8 10 — — — — 
9 10 173.6 — — 
11 6 -1,697.7 — — 
11 7 -13.6 — — 
11 10 237.5 
12 7 -315.1 — — 
12 10 -798.4 — — 
12 13 
12 16 939.7 — — 
12 18 482.5 — — 
12 20 
13 5 — — 







































Destination milk milk 






2 — 49,743.7 
7 -- 24,040.2 
1 — 8,770.5 
2 — -18,017.3 
3 — 7,437.2 
4 — 6,319.9 
5 -- -14,158.1 
6 — 4,273.5 
7 -- -60,499.8 
10 19,091.7 15,437.7 
11 -- 4,821.9 
12 -- 8,300.0 
13 4,115.8 3,328.0 
14 1,549.6 1,253.0 
15 -- 1,260.0 
16 -- 2,093.3 
17 — — 
18 -- 1,266.9 
19 -- 4,317.0 
20 -- 29,212.7 
11 4,488.9 













































Destination Beef grade-1 Beef-grade-2 
(1,000 cwt.) 
2 — — 657.6 
1 — — — — 
2 — — -604.3 
1 — — 
-379.9 
7 — — 1,393.5 
1 — — 937.0 
2 •M M — — 
8 mm M mm mm 
10 — — -926.7 
1 1,498.0 — — 
2 2,259.8 — — 
3 5,968.6 — — 
6 3,008.8 — — 
7 — — — — 
8 1,678.3 — — 
2 
p 
— — 1,707.9 
3 -1,779.2 mm m» 
4 1,029.1 — — 
5 588.3 — — 
6 -2,258.4 — — 
7 -1,159.7 
11 733.4 — — 
17 1,559.3 — — 
20 —• — 1,064.3 
2 3,361.3 327.0 
3 -2,897.5 — —' 
10 — -960.9 
1 — — 100.7 
7 — — -246.9 
8 -301.8 -695.4 
9 1,155.3 — " 




19 2,317.4 -993.4 
20 
2i -2,529.7 815.3 
i 
— — — — 
V 
20 4,674.3 -297.2 
11 — — " mm 
20 — — 
-1,441.5 
20 — — 2,166.1 
Table 50. Percent changes In commodity shadow prices from solution 19 to solution 
24 
Beef Beef Beef Fluid 
Region calves Yearlings Grade-1 Grade-2 Pork milk 
(Percent) 
1 15.5 13.9 
2 22.8 15.3 
3 18.0 16.1 
4 16.9 16.7 
5 18.6 16.9 
6 16.8 16.2 
7 16.8 15.3 
8 17.5 15.9 
9 19.1 16.9 
10 18.4 16.3 
11 18.1 16.9 
12 19.8 17.4 
13 19.1 18.5 
14 18.9 18.4 
15 19.6 18.7 
16 18.4 17.5 
17 18.7 18.1 
18 18.1 18.1 
19 25.0 15.4 
20 16.8 16.8 
12.4 15.5 8.4 
13.2 15.6 8.3 
12.5 16.1 8.4 
13.7 16.7 8.5 
13.5 17.0 8.3 
13.5 16.2 8.8 
11.8 15.6 8.8 
12.9 15.9 8.9 
13.8 16.9 9.6 
13.5 16.3 9.6 
14.1 16.9 8.5 
14.8 16.8 8.3 
14.5 17.0 6.9 
14.2 17.0 10.1 
13.7 17.2 9.5 
13.8 18.5 8.3 
14.5 18.1 8.0 
13.0 18.1 8.7 
12.7 16.1 8.5 















Table 50. (continued) 
Manufactured Feed Cottonseed 
Region milk Wheat grains Soybeans meal 
(Percent) 
1 4.8 6.6 10.5 9.0 
2 4.5 7.2 11.7 8.0 
3 4.8 10.1 8.0 9.8 
4 4.5 13.6 11.0 10.9 
5 4.4 11.4 9.1 9.3 
6 4.9 8.5 12.0 9.0 
7 4.2 21.8 16.1 9.2 
è 3.5 5.3 15.2 10.4 
9 4.9 9.9 19.2 19.2 
10 5.1 17.3 19.6 11.9 
11 4.9 8.6 11.0 10.1 
12 4.9 22.8 22.1 10.3 
13 5.0 13.8 13.0 9.9 
14 5.1 10.9 9.9 11.7 
15 4.9 16.3 7.9 8.7 
16 4.9 22.8 13.9 18.1 
17 5.2 l8.l 39.6 8.5 
18 4.8 13.2 5.2 8.2 
19 4.4 14.6 6.4 7.3 

















19. As can be seen in Appendix P.3 and Table 51j six regions 
showed no fed cattle in solution 24 (Regions 1, 8, 9j 11j l8, 
and 19). These regions, and Region 20 as well, showed no pro­
duction of fed cattle in solution 19. Only Regions l4 and 17 
showed a decrease in the number of fed cattle, while Regions 
5, 7J 10, 12, 13, l6, and 20 had greater production of fed 
cattle in solution 24 than in solution 19. 
Yearling feeders 
The number of yearling feeder calves increased by 1.82 
million head; nearly all (1.8 million head) of these additional 
yearlings were slaughtered directly (Appendix P.3). 
Hog production 
Hog production was concentrated into five regions in sol­
ution 24 as compared to only four in solution 19 (see Table 51), 
Region 7 was brought into hog production in solution 24 as Re­
gions 10, 13, and l4 increased hog production. Region 15 pro­
duced hogs to its full capacity in both solutions. 
Excess livestock capacity 
All regions except Region 5 have idle "capacity" for milk 
cows — the same situation existing in solution 19 (see Appen­
dices E.3 and P.3). Also, as in solution 19, all regions have 
idle capacity for beef cows in solution 24. Capacity re­
straints limit the number of cattle on feed in Regions 2, 3, 
4, 6, and 15 in both solutions. One additional region (Re-
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gIon 14) shows the capacity restraint limiting hogs In solu­
tion 24 as compared to solution 19. Region 15 also has no Idle 
capacity for hog production. 
Resume of Changes from Solution 19 to Solution 24 
The changes from solution 19 to solution 24 are due to an 
Increase of 22,39 percent In the requirements specified for 
all final products. These Increased "demands" resulted In a 
24.9 percent Increase In total costs. Idle land decreased 
from 163.4 million acres to 44.4 million acres with only 4.9 
million idle acres of cotton and "grain" land. 
Many of the regional adjustments are characterized by 
expanded production of the commodities which were previously 
being produced in a region. However, in some regions the out­
put of certain products is reduced while production of others 
is ea^anded. Because there are few broad systematic adjust­
ment patterns observable, the nature of these changes is best 
summarized by regions. These changes are summarized for crop 
and livestock production in Table 51. Certain interactions 
among commodity groups are evident from the positive and nega­
tive changes in production. 
For exan^le, in Regions 1 and 2 feed-grain production is 
decreased; grain imports and roughage production are increased 
to support increased numbers of milk cows. In Region 4 no 
changes took place. 
Regions 1, Q, 10, and 15 increased the output of all prod-
Table 51. Changes In crop and livestock production from solution 19 to solution 24 
Peed Cotton Harvested Milk Beef Fed 
Region Wheat grains Soybeans lint roughage cows cows cattle Hogs 
(1,000 tons) (1,000 head) (1,000 
cwt. ) 
1 a,b -13 a,b a,b 452 114 a,b a,b a,b 
2 a,b -209 a,b a,b 1,502 407 a,b mmmm a,b 
3 -236 599 54 27a 774 106 a,b — — a,b 
4 a,b a,b a,b a,b •M ## m# wm a,b 
5 a,b a,b a,b^ 12^ — — — -10 1 a,b 
6 a>b 317 303^ 191^ 3,734 a,b 2,628 — — a,b 
l  16 8,186 1,465 a,b 4,578 1,101 a,b 394 14,232^ 8 a,b 750 a,b a,b 4,023 991 a,b a,b a,b 
9 557 1 ,522.  111 a,b 3,599 502 a,b a,b a.b 
10 9,446 1,248 33^ 8,506 a,b 4,694 2,755 19,067 
11 1,640 70 407 354 -158 a,b -1,238 a,b — ## 
12 -345 674 a,b 22 1,223 191 897 325 
13 -335 4,139 29 a,b -524 a,b -4l4 165 728 
14 — — 1,662 12 a,b 337 a,b 397 38 1,999 
15 1,462 a,b a,b a,b 262 16 123 
16 250 
-L. a,b a,b 810 29 -186 824 a,b 
17 -95 -324^ a,b 155 167 53 -129 -189 a,b 
lÔ -119 a,b a,b a,b 410 15 a,b a,b a,b 
19 -5 a,b a,b a,b 849 144 a,b a,b a,b 
20 151 -202 a,b M mm -32 a,b 182 a,b 
U.S. 3,592 26,620 3,408 798 29,875 3,642 6,762 4,421 36,027 
^No production in solution 19. 
^No production in solution 24. 
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ucts previously produced, while Region 9 decreased soybean pro­
duction but increased the output of grain, roughage, and milk 
cows. 
Other regions exhibited positive changes in the output of 
some products and negative changes in the output of other prod­
ucts. These changes were accompanied by changes in interre­
gional flows of the various commodities. For example. Region 
11 increased the output of wheat and feed grains to compensate 
for reduced inshipments of these commodities from Regions 10 
and 12. Region 12 shifted land from wheat, much of which had 
been fed to livestock, and increased feed-grain output. A 
change in relative prices of wheat and feed grains induced the 
shift away from wheat production to the higher yielding feed 
grains in Region 12. A similar shift took place in Region 13. 
Region 12 Increased feed-grain production and also reduced ex­
ports of wheat and feed grains, applying the Increased supplies 
to increased production of fed cattle and hogs. 
In Regions 17, l8, and 19, the production of harvested 
roughages is increased as more milk cows are brought into pro­
duction. In Region 17 the number of beef cows and fed cattle 
is decreased. 
The production of wheat and fed beef is increased in Re­
gion 20, while the production of feed grains and milk cows is 
decreased. 
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Solution 26, 1965 Model 
Solutions 25 and 26 were obtained by varying the demand 
restraints with livestock capacity restraints set at the levels 
of solution 1. The "A" matrix and cost coefficients were the 
same as In all solutions for the 1965 Model. For solution 26 
the Index level on demand restraints Is 1.0846 (l^ = 1,0846); 
the index level of the livestock capacity restraints Is 1.0 
(Iq r 1.0). Solution 26 was "bounded" at an Increase In the 
specified product demands of 8.46 percent because all capacity 
on fed beef was exhausted. Thus, regional adjustments to meet 
Increased outputs are partly affected by the necessity to max­
imize fed-beef production within specified limits on Its ex­
pansion,while at the same time making adjustments to meet In­
creased production requirements for other commodities. 
Tables showing the results of solution 26 are located In 
Appendix G In parts G.l through 0.6. The specific changes 
from solution 1 to solution 26 are located In Appendices X.l 
through X.5. The geographic patterns of production and product 
distribution are depicted In Figures 43 through 54. 
The changes In levels of the major crop-producing and 
livestock activities are summarized In Table 52. 
As Indicated In Appendix X.3j the number of fed cattle 
could be Increased by 0.435 million head — an Increase of only 
2.32 percent over solution 1. But the output of Grade-1 beef 
Increased by 8.46 percent. This Increase Is accomplished by 
Table 52. Changes In crop and livestock production from solution 1 to solution 26 " 
Feed Cotton Harvested Milk Beef Fed 
Region Wheat grains Soybeans lint roughage cows cows cattle Hogs 
(1,000 tons) (1,000 head) (1,000 
cwt. ) 
1 a,b -9 a,b am 323 43 a,b a,b 
2 a,b -664 a,b mm mm 1,400 280 224^ — — a,b 
3 -255 415 39 — — 492 131 mmmm a.b^ 
4 a,b a,b a,b — — 662 71 — — mmmm 8,984^ 
5 a,b a,b a,b mm — -10 mmmm » mm a,b 
6 a,b a,b 146^ 1,875 36O& a,b — — a,b 
7 — 2,425 339 a,b 50 mmmm 397 mm mm — — 
8 a,b 111 a,b a,b 76 — — 135 — — a,b 
9 665 662 -191 a,b 616 — — 567 — mm 5,018 
10 245 9,104 1,012 a,b 258 989 mmmm 
11 139 83 479 — — -206 -47 — — mmmm mmmm 
12 5 1,258 a,b 12,1 , -1,152 -184 — — WM mmmm 
13 3,030 21 a,b 1,462 23 — — — M — 
14 771 2,015 15 a,b 1,533 8 — — — — — "" 
15 243 a,b a,b a,b •" — -13 — — •— — — — 
16 127 mmmm a,b a,b -330 — — mmmm -389 
17 0 -565 a,b 143 -208 mm mm — — 302 a,b 
18 — — a,b a,b a,b 3 — — — — a,b 
19 a,b a,b a,b 60 -22 94. «MM a,b 
20 
-131 175 a,b MM -1,202 — mm -90^ 132 a,b 
U.S. 1,811 18,043 1,717 301 5,690 1,642 1,328 435 13,613 
^-No production In solution 1. 
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Figure 43. Geographic locations and acreage of grain and cotton production for 
1965 model, solution 26 
Solution 26 





Figure 44. Geographic locations and acreage of harvested roughage production for 





Idle land - U.S. total (thousand acres) 
Total - 46,466.4 
Pasture - 0 
Hay - 14,348.3 
Cotton and grain - 32,118.0 
Figure 45. Geographic locations of idle land -- 19^5 model, solution 26 
Solution 26 
Livestock - U.S. total (thousand head) 
Milk cows - 18,705.0 
Beef cows - 33,581.4 
Figure 46. Geographic locations and numbers of milk cows and be 
model, solution 26 
Livestock - U.S. total (thousand head) 
Cattle on feed - 19,807.7 
Yearlings - 28,025.0 
Hogs - 174,513.8 (thousand hundredweight) 
Figure 4?. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — 19^ 5 model, solution 25 
Origin Amount ^ Destination 
Wheat 
Feed Grains 
Figure 48. Interregional flows of wheat and feed grains — 19^ 5 model, solution 












Figure 49. Interregional flows of soybean meal and cottonseed meal — 1965 model, 







4067.2 III 75S.4'7\5088.5 
4281.6 
Solution 26 
Origin Amount ^ Destination 
Pork 
CO 
Figure 50. Interregional flows of pork — 1-965 model, solution 26 (1,000 hundred­
weight ) 
CaIves 







Origin Amount ^ Destination 
Figure 51. Interregional flows of feeder calves and yearling feeder calves 







\ 84S7 Solution 26 





Figure 52. Interregional flows of manufactured milk products and whole fluid milk 











Origin Amount ^Destination 
Other Beef 
Figure 5^. Interregional flows 
hundredweight) 
Grade 2 — 19^5 model, solution 26 (1,000 
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replacing all calves going into feed lots in solution 1 by-
yearlings which are sold at heavier weights. 
Total idle land decreased from 102.7 million acres in sol­
ution 1 to 46.47 million acres in solution 26. No idle pasture 
land occurred in solution 19. Idle cotton land, "grain" land, 
and hay land are 3.49# 28.62, and 6.25 million acres, respec­
tively. 
Regional adjustments in production taking place between 
solutions 1 and 26 are uncomplicated relative to changes be­
tween other solutions. Thus, these changes are best communi­
cated through the tables presented in Appendices Q and X and 
through Table 52, which summarizes changes in production of 
the major crops and in livestock activities. 
Changes in the product shadow prices are shown in Table 
53. Interestingly, the average price of milk decreased by 3.4 
percent. This decrease in milk prices resulted from reduc­
tions in transportation costs as milk cows were dispersed 
relative to solution 1. 
The general patterns of changes in production can be 
easily seen by studying Table 52. 
EM Model, Solution 31 
In the EM model the portion of the "A" matrix and the cost 
coefficients relating to livestock production are different 
from the I965 model. Livestock activities in the EM model are 
representative of the levels of efficiency achieved by the more 














1 2.2 4.1 3.2 4.8 25.4 16.5 
2 4.8 4.3 0 7.6 28.3 19.3 
3 6.2 5.5 3.3 7.9 27.7 19.8 
4 8.4 4.3 3.6 9.1 27.1 20.4 
5 7.5 3.5 3.4 8.0 28.2 19.9 
6 2.3 4.7 3.8 9.3 27.7 21.0 
7 7.0 4.9 0 -0.8 23.9 20.0 
8 3.7 13.1 3.5 2.3 21.2 22.7 
9 2.0 15.8 4.5 3.3 25.8 24.6 
10 7.1 7.6 4.3 4.1 19.3 24.7 
11 3.2 4.3 3.6 9.8 2^.5 22.8 
12 12.8 12.1 3.4 11.6 24.0 28.3 
13 9.2 10.0 6.7 5.4 22.8 23.7 
14 6.9 0 5.1 4.2 30.1 22.4 
15 16.2 0 4.4 6.8 30.5 22.1 
16 73.5 34.9 27.8 22.9 21.1 24.0 
1% 17.2 26.6 2.3 17.4 19.9 23.2 
18 7.9 24.5 4.2 6.9 18.0 23.8 
19 6.3 0.5 3.4 5.0 19.7 20.2 
20 6.3 5.7 4.2 5.9 18.7 23.6 
Table 53. (continued) 
Manufactured milk 
Beef Grade-1 Beef Qrade-2 Pork Fluid milk ($/cwt. fluid 
Region ($/carcass cwt.) ($/carcass cwt.) ($/cwt.) ($/cwt.) milk equivalent) 
1 387.3 19.1 7.3 -3.7 -4.0 
2 389.1 19.3 7.4 -3.7 -3.7 
3 390.1 19.8 7.5 -4.7 -4.0 
4 394.1 20.4 7.6 -7.1 -3.7 
5 386.7 20.0 7.3 -6.0 -4.0 
6 397.5 21.0 7.7 -5.0 -3.7 
7 396.9 20.3 7.9 -3.8 -3.8 
8 399.5 19.7 7.8 -3.9 -3.9 
9 416.4 20.6 8.5 -4.0 -4.0 
10 413.5 20.0 8.3 -4 .9  -4.9 
11 398.1 22.8 7.5 -1.2 -3.7 
12 413.1 22.2 7.4 -2 .5  -2.5 
13 417.8 20.7 8.2  0 .3  -4.2 
l4 422.9 21.1 8.3  -7 .6  -4.2 
15 433.8 22.1 7.8 -3.8 -3.8 
16 426.1 22.2 7.6 -4.2 -4.2 
17 431.4 23.2 7.1 25.3 -3.9 
1Ô 431.2  23 .8  7.3 5.7 -3.7 
19 408.8 20.5 7.1 5.2 -3 .6  
20 399.8 20.6 6.8 -3.9 -3.9 
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efficient livestock producers in each region. The other ac­
tivities and the restraint vector are the same for solution 1 
of the 1965 model and solution 31 of the EM model. 
Results of solution 31 are summarized in Appendix H in 
Appendices H.l through H.6. Tables summarizing the changes 
from solution 1 to solution 31 are located in Appendix R in 
Appendices R.l through R.5. Figures 55 through 66 depict the 
geographic patterns of production and interregional commodity 
flows. 
A rather large reduction in total costs resulted from the 
reductions in non-feed costs of livestock production and in 
feed requirements per unit of meat and milk output. Total 
costs for solution 31 are l6.4 percent lower than for solution 
1. Total idle land Increased from 102,7 million acres in sol­
ution 1 to 211,7 million acres in solution 31. Total idle 
cotton and "grain" land increased from 73.7 million acres in 
solution 1 to 91.8 million acres in solution 31. 
The general patterns of crop production for solution 1 
(Figures 8 and 9) are very similar to the geographical pat­
terns of crop production shown in Figures 55 and 56.  
Changes from Solution 1 to Solution 31 
The greater livestock feeding efficiency in solution 31 
as compared to solution 1 resulted in a 7.96 percent decrease 
in total concentrates fed (Table 39, page 203). Since the 
supplies of exogenous concentrates are the same for the two 
Solution 31 








Figure 55, Geographic locations and 
E.M. model, solution 31 
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- 211,714.7 
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Hay - 31,542.7 
Cotton and grain - 91,863.9 
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Livestock - U.S. total (thousand head) 
Milk cows - 13,466.4 
Beef cows - 27,282.4 
Figure $8. Geographic locations and numbers of milk cows and beef cows — E.M, 






































Livestock - U.S. total (thousand head) 
Cattle on feed - 19,488.3 
Yearlings - 3,241.3 
Hogs - 160,900.6 (thousand hundredweight) 
U) 
M VJ1 
Figure 59. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — E.M. model, solution 31 
Solution 31 




Figure 60. Interregional flows of.wheat and feed grains — E.M. model, solution 





Origin Amount ^Destination 
Soybeans 
Cottonseed 
Figure 6l. Interregional flows of soybean meal and cottonseed meal 
solution 31 (1,000 hundredweight of feed units) 
Origin Amoun t •D estlnatlon 
Pork 
Figure 62. Interregional flows of pork — E.M. model, solution 31 (1,000 hundred­
weight) 
Origin Amount •D es t ina t i on 
Calves 
Yearlings 
Figure 63. Interregional flows of feeder calves and yearling feeder calves 
E.M. model, solution 31 (1,000 head) 
< 
Solution 31 






Figure 64. Interregional flows of manufactured milk products and whole fluid milk 
— E.M. model, solution 31 (1,000 hundredweight) 
Solution 31 
Origin ^Destination Amount 
U3 
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models, an even greater reduction in endogenous concentrates 
fed took place: 101,2 million tons of feed units in solution 
1 as compared to 91.4 million tons of feed units in solution 
31 — a decrease of 9.6 percent. Sources of endogenous con­
centrates for livestock feed include: wheat, feed grains, 
soybean meal, and cottonseed meal. Changes in the regional 
quantities of exogenous and endogenous concentrates fed in 
solution 31 as compared to solution 1 are in Appendix R.4.  
The percent change in individual endogenous concentrates fed 
are wheat, -3.63; feed grains, -11.69; soybean meal, -6.88; 
and cottonseed meal, -0.09. 
For convenience, tables showing changes in the production 
of crops and livestock in Appendices R.l and r.3 have been 
summarized and combined in Table 54. 
Crops 
The same regions (livestock-producing or consuming re­
gions) that show some production of wheat, feed grains, soy­
beans, cotton, and harvested roughages in solution 1 also show 
production of these crops in solution 31. Decreases in the 
acreage of one or more of these crops took place within many 
of the regions. However, in no region did these decreases go 
all the way to zero. Furthermore, few of the crop-producing 
areas showing a decrease in the production of a particular 
crop diminished production to zero. Thus, the geographic pat­
terns of crop production for solution 1 shown in Figures 7 and 
Table 54. Changes In crop and livestock production from solution 1 to solution 31 
Peed Soybean Cottonseed Harvested Milk Beef Fed 
Region Wheat grains meal meal roughage cows cows cattle Hogs 
(1,000 tons) (1,000 head) (1,000 
cwt. ) 
1 a,b 53 a,b a,b -1,758 -454 1,487* a,b 
2 a,b 599 a,b a,b -2,500 -696 a,b —  —  a,b 
3 -277 581 42 a,b 250 646 -9321? M m# a,b 
4 a,b a,b a,b a,b 706 143 —  —  —  —  a,b 
5 a,b a,b a,b a,b 268 -89* - - mm a,b 
6 a,b —  —  a,b a,b 1,668 1,390* -1,636% — mm a.b 
7 —  —  -5,516 -1,099 a,b -3,607 -796 -346^ —' — -7,249 
8 a,b 
-.:S 
a,b a,b -2,850 -692 a,b — mm a,b 
9 —  —  6 a,b -10,366 -3,444 -101% —  —  5,933 
10 mmmm -140 -11 a,b -573 215 -1,330 mm mm 
11 -611 94 546 —  —  1,476 718 — mm mm — 
12 577 343 a,b 11 135 85 -276 mm M mm mm 
-378 






—  —  :: 
1: —  —  a,b a,b a,b -3,237 -233 -725 —  —  — —  
16 242 — a,b a,b -189 MM — mm mm w 
17 -13 47 a,b -14 83 -27 —  # #  39 a.b 
408& i6 — — a,b a,b a,b -509 -22 zmt 19 9 a,b a,b a,b - l ,4l4 -54 —  —  907& 
20 -131 « 175 a,b —  —  -444 -281 -90% 76 a,b 
U.S.  -583 -8,615 -529 -3 -23,009 -3,595 -4,971 115 0 
®'No production in solution 1, 
^No production In solution 31. 
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8 correspond very closely to patterns exhibited in Figures 55 
and 56, 
Only three crop-producing areas showing increased wheat 
production produced no wheat in solution 1 (Area 93 in west 
central Texas, Area 107 in southeastern Colorado, and Area 
157 in California). Feed-grain production was decreased in 
zero in four areas (Area 37, southwestern Indiana; Area 44, 
southwestern Wisconsin; Area 57, Minnesota-Wisconsin; and Area 
77, southeastern Nebraska). Crop-producing areas showing feed-
grain production in solution 31 but none in solution 1 are 
Areas 58 and 99, in west central Minnesota and south central 
Texas, respectively. Soybean production decreased to zero in 
only two areas — Areas 37 and 57» Only one area. Area 58, 
initiated soybean production where none was grown in solution 
1. 
Changes in cotton production took place in two crop-pro-
ducing areas. Area 135 in southern Arizona decreased cotton 
production by 4.48 percent. Area 125 in southeastern Texas 
initiated cotton production to offset the reduction in Area 
135. 
Changes in crop production by the larger livestock-pro-
ducing regions can be seen very easily by reviewing Table 54. 
Regional patterns of livestock production for solution 
31 are shown in Figures 58 and 59 and in the tables of Appen­
dix H.3. The differences in livestock production between sol­
ution 19 are shown in Appendix R.3 and in Tables 54 and 55. 
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Table 55. Percent change In the numbers of milk cows and beef 
cows from solution 1 to solution 31 by regions 
Milk Beef 
Region cows cows 
1 -88.76 c 
2 -29.34 a,b 
3 135.76 -100% 
4 26.29 0 
5 -47.81 0 
6 c -100% 
7 -41.11 -100% 
8 -64.14 a,b 
9 -77.78 -100% 
10 17.60 -36.74 
11 153.49 0 
12 5.82 -3.58 
13 12.15 0 
14 -34.74 0 
15 -80.91 -36.90 
16 0 0 
17 -21.67 0 
18 -31.09 -44.12 
19 -22.81 -100% 
20 -31.29 -100% 
U.S. -21.08 -15.41 
^No production In solution 1. 
^No production In solution 31. 




Only two regions (Regions 17 and 20) showed changes in 
the total number of fed cattle. Region 17 increased fed cattle 
numbers by 39.4 thousand head and Region 20 by 76.4 thousand 
head. All regions showed some production of fed cattle in both 
solutions 1 and 31. The capacity restraints on fed cattle were 
very "tight" in both solutions. Further, marketing weights are 
the same in both the 1964 model and the EM model. Thus, nearly 
all of the "capacity" for fed cattle was necessary for meeting 
the demand requirements of Grade-l beef in both solutions. 
However, 115*7 thousand head more fed cattle were fed in solu­
tion 31 than in solution 1 as a shift to lighter cattle was 
made in some regions. 
Milk cows 
Coefficients for milk cows in the EM model are representa­
tive of those achieved by the DH3A (Dairy Herd Improvement 
Association) producers in each region. Output per cow is 
greater in every region among its DHIA producers than for the 
average (mean) production per cow. In many regions, especially 
In the South and in the Great Plains, output per cow in DHIA 
herds is very much greater than the average for all cows. Thus, 
changes in milk production efficiency were relatively greater 
in these regions than in others. As can be seen in Table 54 
and Appendix H.3j milk production is allocated much more nearly 
coincident with the consumption of both fluid milk and milk 
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products In solution 31 as compared to solution 1. Further, 
because of substantially higher milk output per cow, there are 
approximately 3«6 million head fewer milk cows required — a 
reduction of 21 percent. 
In only one region (Region l6) Is there no change In the 
number of milk cows between solution 1 and solution 31. In­
creases In the number of milk cows take place In seven regions. 
While the remaining 12 regions show decreases, the percent 
changes from solution 1 to solution 31 In the numbers of milk 
cows and beef cows are shown by regions In Table 55» Only 
three regions (Regions 3> 6, and l6) are limited In the e3g)an-
sIon of milk cows by the capacity restraints on milk cows In 
solution 31. In solution 1 milk cows were limited by these 
restraints In Regions 5, 7, 8, 9, l6, 17, and 20. 
Beef cows 
The total number of beef cows decreased from 32.25 million 
head to 27.28 million head — a reduction of 15.4 percent. 
This reduction was made possible from increased calving rates 
and from reduced requirements from yearling beef calves in 
supplying Grade-2 beef demands. Fewer yearlings were required 
to meet the Grade-2 beef demand despite reductions in numbers 
of culled beef cows and milk cows. Inventory weights of cows 
in DHIA. herds and in lnç>roved beef herds are higher than those 
observed for the 1965 model.^ 
^The average January 1 Inventory weights of cows 2 years 
and older in many southern states is about 700 pounds. These 
weights were Increased to about 1,000 pounds per head for beef 
cows and to weights observed for DHIA herds for milk cows. 
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Only Region 1 showed an increase in the number of beef cows 
(see Tables $4 and 55). Capacity constraints on beef cow num­
bers are l imiting in seven regions (Regions 4,  5,  11,  13,  l4,  
l6, and 17) in solution 31 as compared to 13 regions in solu­
tion 1 (Regions 3 through 6 and 10 through l8) .  
Yearling beef calves 
The number of yearlings produced decreased from 8.91 mil­
lion head in solution 1 to 3.24 million head in solution 31 — 
a reduction of 63.6 percent. Of the 3.24 million head of year­
lings produced in solution 31, 2.995 million head were slaugh­
tered for Grade-2 beef (92.4 percent). In solution 1, 80 per­
cent were slaughtered for Grade-2 beef.  
The production of yearlings by regions for solution 31 can 
be seen in Figure 59 and in Appendix H.3. Changes from solu­
tion 1 to 31 are shown in Appendix R.3.  
Hogs 
Regional patterns of hog production for solution 31 are 
shown in Figure 59 and in Appendix H.3. Changes in hog produc­
tion from solution 1 to solution 31 are shown in Appendix R.3 
and Table 54. 
Total production was the same in both solutions. However, 
changes took place in four regions. Region 7 decreased hog pro­
duction by 34.4 percent. This decrease was offset by an in­




Figures 60 through 66 show the Interregional flows of the 
various commodities resulting from solution 31. The levels of 
the transportation activities and the changes in transporta­
tion activities from solution 1 to solution 31 are shown in 
Appendices H.5 and R.5, respectively. 
A large number of changes took place in the interregional 
movements of the various commodities. These changes are best 
communicated through the tables of Appendix R.5.  
Shadow prices 
Shadow prices for solution 31 are located in Appendix H,6. 
National average shadow prices for the various products are 
shown in Tables 37 and 38 of Chapter IV. Table 56 shows the 
percent changes in product shadow prices from solution 1 to 
solution 31 by regions. 
As can be seen in Tables 37 and 38 of Chapter IV, the na­
tional average shadow prices are lower in solution 31 than in 
solution 1 for all commodities except pork. The higher pork 
prices were due to a systematic error in the regional non-feed 
cost coefficients for hogs as explained in footnote 1, page 
205. 
All regions exhibit negative changes in shadow prices for 
livestock and livestock products (pork excepted). Further, the 
variance over regions in the percent change in shadow prices 
for a particular livestock commodity is low (see Table 56). 
Table 56. Percent changes In shadow prices of crops and livestock products from 
solution 1 to solution 31 
Peed Cotton Beef 
Region Wheat grains Soybeans seed calves Yearlings 
1 
2 




12 IÎ IÎ ÏI 
19 
20 
-0.7 0 -0.7 
0 -1.9 -1.3 
2.3 4.3 -0.7 
— oew 0 0 
-0.7 0 -0.7 
-0.6 0 0 
1.0 -2.5 -1.5 
-0.9 -4.1 -0.7 
-2.0 -7.9 -3.8 
0 0 -0.9 
—0.8 0 -0.7 
-1.3 -4.0 -0.7 
0 0 0 
0 1.0 —2.6 
-8.1 0 -1.9 
16.3 7.5 5.6 
11.1 10.8 -0.6 
-2.3 5.2 —1.2 
-3.1 0 -1.7 



























































Table 56. (continued) 
Beef Beef Fluid Manufactured 
Region Grade-l Grade-2 Pork^ milk milk 
1 -11.3 -21.7 12.8 -33.7 -44.9 
2 -11.4 -21.9 12.9 -41.6 -45.6 
3 -11.4 -21.7 13.0 -49.2 -48.8 
4 -11.5 -23.1 13.2 -54.0 -50.2 
5 -11.3 -24.7 12.7 -45.6 -47.5 
6 -11.6 -23.1 13.4 -57.1 -50.7 
7 -11.6 -22.4 13.8 -46.4 
8 -11.7 -22.2 13.6 -44.7 -44.7 
9 -12.2 -22.3 14.7 -48.2 -48.2 
10 -12.1 —22.8 14.6 -48.3 -48.3 
11 -11.7 -23.4 12.9 -58.4 -52.4 
12 -12.1 -23.9 12.9 -51.2 -51.2 
13 -12.2 -23.5 13.5 -49.8 -46.9 
14 -12.4 -23.5 13.5 -50.0 -47.2 
15 -12.7 —22.0 12.7 -41.2 -41.6 
16 -12.5 -22.8 12.4 -48.4 -48.4 
17 -12.6 -22.4 11.6 -29.0 -47.7 
18 -13.1 -22.3 11.9 -38.8 -46.5 
19 -11.9 -20.8 11.5 -41.1 -43.8 
20 -15.8 -21.1 11.1 -39.3 -45.5 
& See footnote 1, page 205. 
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However, the variance over regions in the percent changes 
in shadow prices for the individual crop products is relatively 
high. For example, the price of wheat increased by l6.3 per­
cent in Region l6 but decreased by 8,1 percent in Region 15.  
Region l6 increased wheat production and wheat used for feed 
while Region 15 had no change in production but decreased the 
amount of wheat fed and Increased outshipments of wheat. 
Twelve regions show decreases in wheat prices while four re­
gions show increases and four regions show no change. The 
variance in shadow prices for other crop products is relatively 
lower than for wheat. However, all crop products exhibit neg­
ative price changes in some regions — zero or positive price 
changes in other regions. These changes, and the changes in 
land rents, result in a decrease of l6.4 percent in the value 
of the functional between solutions 1 and 31. 
Solution 50, EM Model 
The A matrix for solution 50 is the same as for solution 
31, The livestock capacity constraints of solution 31 were in­
creased to 300 percent of their initial levels to obtain solu­
tion 50. All other constraints were maintained at the levels 
specified for solution 31. 
Solution 50 of the EM model has the same constraints as 
solution 19 of the 19^5 model. The two models differ only in 
the portion of the A matrix and cost coefficients dealing with 
livestock. Thus, comparisons of solution 50 with solution 19 
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as well as with solution 31 will be made. 
The geographic patterns of crop and livestock production 
and interregional commodity flows prescribed by solution 50 
are shown in Figures 67 through 78 and in Appendices K.l through 
K.5.  Shadow prices are shown in Appendix K.6.  
Differences between solutions 31 and 50 and between solu­
tions 19 and 50 are located, respectively,  in Appendices AA.l  
through AA.5 and 8.1 through 8.5. 
Changes from Solution 31 to Solution 50 
Shadow prices 
A reduction in total costs of only 1.6 percent was real­
ized in going from solution 31 to solution 50. Changes in na­
tional average prices of the various commodities are shown in 
Tables 37 and 38 of Chapter IV. Percent changes in shadow 
prices from solution 31 to solution 50 by regions are shown 
in Table 57. 
National average prices are lower in solution 50 than in 
solution 31 for all commodities except milk and wheat. The 
price of fluid milk is 3.2 percent higher in solution 50, and 
wheat prices increased by 1.4 percent.  As shown in Table 57,  
prices of crop commodities increase in some regions and de­
crease in others. Fluid milk prices are lower in Regions 17 
and 20, but higher in all other regions. Prices of manufac­
tured milk products are higher in all regions of solution 50 
as compared to solution 31. All other products showed negative 
Solution 50 









Figure 67. Geographic locations and acreage of grain and cotton production for 
E.M. model, solution 50-
I 
Solution 50 
300 thouiand Lesi Chan 500 
acre# thousand acre# 
Silage • 
Tame Hay • 
Wild Hay A 
Figure 68. Geographic locations and acreage of harvested roughage production for 
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Livestock - U.S. total (thousand head) 
Milk cows - 13,249.3 
Beef cows - 28,607.4 
Figure 70. Geographic locations and numbers of milk cows and beef cows — E.M. 
model, solution $0 
6767.4 
Solution 50 
Livestock - U.S. total (thousand head) 
Cattle on feed 
Yearlings - 1,466.6 
Hogs - 160,900.6 (thousand hundredweight) 
Figure 71. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — E.M. model, solution 50 
Solution 50 





Figure 72. Interregional flows of wheat and feed grains — E.M. model, solution 50 







Figure 73. Interregional flows of soybean meal and cottonseed meal — E.M. model, 
solution 50 (1,000 hundredweight of feed units) 
Solution 50 
Origin Amount ^Destination 
Pork 




E.M. model, solution 50 (1,000 hundred-
Origin Amount ^Destination 
Calves 
Figure 75. Interregional flows of feeder calves and yearling feeder calves 







Figure 76. Interregional flows of manufactured milk products and whole fluid milk 
— E.M. model, solution 50 (1,000 hundredweight) 
Rmlutlon 50 
origin Amount •De.tln.tlon 
Beef — 
ingure 77. ' 
- E .M. model, solution 5° (1>000 
% VJI 
Solution 50 
Origin Amount ^Destination 
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E.M. model, solution 50 (1,000 
Table 57. Percent changes In shadow prices of crop and livestock products from 
solution 31 to solution 50 
Peed Cotton Beef 
Region Wheat grains Soybeans seed calves Yearlings 
1 0.8 0 0.6 -1.3 -8 «5 -8.5 
2 —0.8 -0.6 -0.7 -3.0 -8.6 -7.9 
3 -0.8 0 0.7 -3.6 -12.8 -6.2 
4 1.5 0 0 -4.1 -16.4 -8.4 
5 1.4 0 -6.1 -  6.2 -13.5 -11.7 
6 0.8 0 0 -4.2 -14.9 -9.8 
7 -1.0 -0.9 -0.8 —0.8 -14.4 -8.8 
8 1.9 0 0.7 0.4 18.0 -8.0 
9 4.1 -8.6 -3.9 -3.4 -8.0 -5.2 
10 0 0 0.9 -3.9 -13.9 -8.8 
11 1.6 0 0 -4.4 -15.0 -8.8 
12 2.6 1.7 0.7 -5.2 -13.6 -11.4 
13 -1.5 -2.0 -0.8 -0.9 -12.7 -9.1 
14 1.7 0 0.9 0.5 -5.8 -5.0 
15 14.7 0 0.6 -54.8 -0.8 -1.1 
16 31.6 16.7 9.6 8.9 -11.6 -9.1 
17 -27.3 -26.9 0 -26.7 -14.3 -9.0 
18 4.6 6.7 0 0.9 -7.8 -5.2 
19 -6.5 -0.5 0 -15.2 -15.5 -6.8 
20 














Percent changes In shadow prices of crop and livestock products fijom 
solution 31 to solution 50 
Beef Beef Fluid Manufactur 
Orade-1 Grade-2 Pork milk milk 
-26.3 -8.5 -4.5 3.3 1.2 
-27.2 -8.5 -4.5 3.4 1.2 
-26.8 -9.8 -4.6 1.3 1.3 
-26.9 -9.2 -4.6 10.1 4.7 
-27.0 -11.7 -4.5 5.3 2.5 
-27.1 -9.2 -4.6 2.1 2.1 
-28.2 -8.8 -2.1 5.2 2.6 
-27.3 -8.7 -4.7 5.7 1.9 
-28.7 -10.4 -3.5 2.1 2.1 
-28.3 -8.7 -5.0 6.1 4.7 
-27.9 -9.4 -6 «7 14.9 9.2 
-29.0 -9.6 -10.9 2.9 2.9 
-29.5 -9.1 -4.5 5.9 2.6 
-28.7 -3.4 -8.1 2.6 2.0 
-23.0 -3.7 -7.6 1.2 1.8 
-25.1 -9.1 -5.3 1.4 1.4 
-17.3 -9.0 -4.0 -11.1 2.5 
-18.7 -5.2 -7.1 2.2 1.3 
-21.5 -6.8 -7.0 2.0 1.2 
-16.4 -8.4 -6.8 
-5.3 2.4 
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changes in shadow prices over all regions. 
The reasons for the higher milk prices are not immediately 
obvious.  While changes took place between solution 31 and sol­
ution 50 in the number of milk cows produced in many regions, 
all regions had some milk cows in both solutions. Only one 
fluid milk transportation activity appeared in solution 50 — 
from Region 2 to Region 1. In solution 31, two transportation 
activities appeared — from Region 2 to Region 1 (at a higher 
level than in solution 50) and from Region 4 to Region 5. How­
ever, more transportation of manufactured milk took place. The 
higher milk prices seem to be more related to the nature of in­
teractions among livestock commodities. The gains from adjust­
ments in the beef and hog sector outweigh the higher milk costs 
incurred as certain regions reduced milk output, in order to 
increase beef or pork output, while other regions expanded milk 
output. 
While the national average prices of wheat increased by 
1.4 percent, seven regions showed negative changes in the price 
of wheat (Regions 2, 3, 7, 13, 17, 19, and 20). No change in 
wheat prices took place in Region 10. Price increases in the 
remaining regions more than offset the negative changes. This 
increase in the price of wheat is related to the increased use 




Total idle land increased substantially — from 211.7 mil­
lion acres in solution 31 to 315.3 million acres in solution 
50. The relative composition of idle land changed, however. 
In solution 50, there are 207.8 million acres of idle pasture 
land as compared to 88.3 million acres in solution 31. Idle 
hay land increased from 31.5 million acres to 38.3 million 
acres.  But idle cotton and grain land decreased from 91.8 mil­
lion acres to 69.1 million acres. The big increase in idle 
pasture is associated with substantial reductions in beef cows 
in Regions l4, 15, and 18, where the animal unit months of 
grazing per acre of pasture are low. A substantial reduction 
in pasture usage also took place in Region 10 as beef cow num­
bers were reduced from 2.29 million head to zero and fed cattle 
numbers declined by 1.53 million head to 4.19 million head. 
Total "cropland" converted to hay and pasture increased 
from 16.6 million acres to 39.2 million acres. Regions show­
ing increased conversion of cropland to hay and pasture include 
Regions 4, 11, I3, I6, and 20 — those showing decreases in 
the amount of cropland converted to hay and pasture are Regions 
10, 12, and l4. Figure 69 shows the geographic patterns of 
idle land. 
Crops and livestock 
For convenience, the changes in crop and livestock pro­
duction shown in Appendix AA have been summarized in one table 
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(Table 58). 
As can be seen in Table 58, the output of all crops ex­
cept wheat (and cotton lint) decreased. Wheat production in­
creased by .49 million tons of feed units while the output of 
feed grains, soybean meal, cottonseed meal, and harvested 
roughages decreased by O.6O, 1.24, 0.02, and 8.0 million tons, 
respectively. 
These changes by regions are best made evident through 
Table 58. 
The nature of some of the interactions among regions and 
among commodity sectors can be demonstrated by tracing through 
the changes from solution 31 to solution 50 in Regions 13 and 
14. Region 14 increased wheat production by 0.378 million tons 
and decreased wheat exports by I.6I million tons, to add 1.99 
million tons of wheat to its livestock feed supply. Further, 
Region l4 reduced production of harvested roughages by 3*45 
million tons; decreased beef cows and fed cattle by 2.33 and 
0.66 million head, respectively; but increased hog production 
by 11.6 million hundredweight. 
Region 13 showed no change in wheat output but reduced 
output of feed grains and soybeans. Wheat used for feed de­
creased in Region 13 as shipments of wheat from Region 13 to 
Region 1 were initiated to partially offset wheat imported by 
Region 1 from Region l4. In turn. Region 13 reduced outship-
ments of feed grains to partially offset the reduction in wheat 
used for livestock feed. Roughage production and numbers of 
Table 58. Changes In crop and livestock production from solution 31 to solution 50 
Region Wheat 
Peed Soybean Cottonseed Harvested Milk Beef 




1 a,b mm mm a,b a,b 
2 a,b 21 a,b a,b 
3 •M — -1,269 -30 a,b 
4 a,b a,b a,b a,b 
5 a,b a,b a,b a,b 
6 a,b — — a,b a,b 
7 — — -100 a,b 
8 a,b -288 a,b a,b 
9 454 -888 -32 a,b 
10 — — 4,106 347 a,b 
11 -706 -247 -1,426 — — 
12 585 1 a,b -12 
13 — — -50 0 a,b 
14 379 — — — — a,b 
15 " — a,b a,b a,b 
16 339 a,b a,b 
17 14 -215 a,b -14 
18 25 a,b a,b 
19 -320 a,b a,b 
20 721 -665 a,b tm w 

















-908 — — 
583 81 
-494 
-592 — M 




















































^No production in solution 31* 
%No production in solution 50. 
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beef cows and fed cattle increased, while the production of 
hogs and numbers of milk cows declines. Changes in these two 
regions are further related to changes taking place in other 
regions. 
As indicated in Table 58, the total number of milk cows 
declined by 0.21/ million head. Beef cows increased by 1.325 
million head, but cattle on feed decreased slightly (by 8,000 
head). The number of yearlings produced declined by 1.77 mil­
lion head, while yearlings slaughtered for Grade-2 beef de­
clined by 1.54 million head (Appendix AA.3). Reductions in 
supplies of Grade-2 beef from fewer milk cows and fewer year­
lings are offset by increased supplies from the additional 1.325 
million head of beef cows and from an increase of 2.427 million 
head in the number of calves slaughtered for Grade-2 beef. 
Table 59 shows the percent changes in livestock production 
by regions from solution 31 to 50. The livestock capacity con­
straints in solution 50 are 300 percent of their levels in so­
lution 1 (a change of 200 percent). The largest increase shown 
for milk cows is 108 percent in Region 3 — for beef cows, 177 
percent in Region 4 (see also Appendix K.3). Fed cattle pro­
duction is increased by 200 percent in Regions 3, 4, 6, and 15. 
Hog production increased by 200 percent in only one region. 
Region 15.^ 
^An increase of 200 percent does not exhaust the capacity 
constraints in solution 50 unless these capacity constraints 
were also exhausted in solution 31. In solution 50 fed cattle 
constraints are exhausted in Regions 3> 4, 6, and 15; hog ca­
pacity restraints, in Regions 15 and 17. 
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All regions show milk production in both solutions 31 and 
50. However, beef cows are produced in only 12 regions in so­
lution 31 and in only nine regions in solution 50. Fed cattle 
are produced in all regions in solution 31 but in only 12 re­
gions in solution 50 (see Tables 58 and 59 and Appendix K.3). 
Changes from Solution 19 to Solution 50 
Solution 19 of the I965 model and solution 50 of the EM 
model have identical sets of constraints. The differences in 
the two models are in the livestock activities as explained 
previously. Tables showing differences between these two so­
lutions are located in Appendices 8.1 through S.5. Tables 60 
and 61 also summarize major differences between these two so­
lutions. Aggregate comparisons are shown in Tables 33 through 
39 in Chapter IV, 
Because of increased output per milk cow and per beef cow 
and because of increased feeding efficiency output, the re­
quirements for crops (except cotton) are lower in solution 19 
than in solution 50. Also, some regions gained in livestock 
production efficiency relative to other regions. Thus, under­
lying the changes between these two solutions are the combined 
influences of lower total production requirements and relative 
changes in production efficiency among regions. 
Milk cows appear in all regions in solution 50, whereas 
only 14 regions have milk cows in solution 19. Since there 
are 2.7 million fewer milk cows in solution 50, some regions 
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Table 59. Percent changes in numbers of milk cows, beef cows, 
fed cattle, and hogs from solution 31 to solution 
50 by regions 
Region Milk cows Beef cows Fed cattle Hogs 
1 6.77 .92 -100.0* a,b 
2 -.21 a,b -100.0% a,b 
3 108.04 a,b 200.00 a,b 
4 -57.62 177.19 200.00 a,b 
5 90.37 6.65 -100.0% a,b 
6 14.85 a,b 200.00 a,b 
7 -44.71 a,b 109.08 -100.0% 
8 
-9.55 a,b -100.0% a,b 
9 67.81 a,b -20.70 -56.49 
10 -44.71 -100.0% -26.69 30.53 
11 -79.08 63.59 -100.6b 7.29 
12 13.93 -4.56 60.84 54.26 
13 -44.70 66.79 91.32 -80.17 
14 0 
-89.73 -75.65 134.26 
15 0 -100.0^ 200.00 200.00 
16 25.56 16.47 26.37 -98.08 
17 0 21.97 -54.32 c 
18 0 -100.ob -100.0% -100.0% 
19 0 a,b -100.0% -100.0% 
20 0 a,b -100.0% a,b 
U.S. -1.61 4.86 -.04 0 
^No production in solution 31. 
^No production in solution 50. 
^Positive change from zero in solution 31 (ratio indeter­
minate ). 
Table 6o, Changes In crop and livestock production from solution 19 to solution 50 
Peed Soybean Cottonseed Harvested Milk Beef Fed 
Region Wheat grains meal meal roughage cows cows cattle Hogs 
(1,000 tons) (1,000 head) (1,000 
cwt. ) 
1 a,b 53 a,b a,b -1,740 -451 1501 a,b a,b 
2 a,b 99 a,b a,b -734 -144 a,b -551 a,b 
3 -278 -655 47 a,b 3,664 1,858, a,b 0 a,b 
4 a,b a,b a,b a,b 1,425 293* 617 0% a,b 
5 a,b a,b a,b a,b 294 -375* 357 -85° a,b 
6 a,b 0 a,b a,b 4,318 1,596* a,b 0 a,b 
7 — — 197 33 a,b -1,648 -382 a,b -0 a,b 
8 a,b -596 a,b a,b -1,785 -459 a,b a.b 
032® 6TA> 9 — —• 366 130 a,b -18,003 -6,307 a,b 
10 — — -3,406 -288 a,b 2,854 a,b 248 • -22,485. 
11 -47 -0 -0 0 1,071 -231 a,b 6,438* 
12 -75 1 a,b -11 1,692 906 425 -496 12,152* 
13 84 0 — mm a,b 891 171* -902 1,606 -0 
14 -1,689 -13 a,b -6,190 66*-•3,923, -1,283 -3,700 
15 -208 a,b a,b a,b -4,145 -17 - 2,811% 0 0* 
16 290 0 a,b a,b 593 263 -318 -199 25* 
17 
-94 
74 a,b 35 -776 -l4l 329 -7 964* 
1Ô 
24$^ 
a,b a,b -395 -20 a,b a,b a,b 
19 -325 a,b a,b 244 37 a,b a,b a,b 
20 529 -409 a,b 0 -4,195 -657 a,b a,b a,b 
U.S. -123 -5,719 -91 24 -22,565 -2,716 . "4,955 66 0 
^No production In solution 19. 
^No production In solution 50. 
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Table 6l. Percent changes In numbers of milk cows, beef cows, 
fed cattle, and hogs from solution 19 to solution 
50 
Region Milk cows Beef cows Fed cattle Hogs 
1 -88.00 c a,b a,b 
2 -7.89 a,b -100.0% a,b 
3 390.48 a,b 0 a,b 
4 c 14.94 0 a,b 
5 -66.88 61.98 -100.0% a,b 
6 c a,b 0 a,b 
7 -36.74 a,b 0 a,b 
8 -56.69 a,b a,b a,b 
9 -79.25 a,b c c 
10 c a,b 6.28 -17.45 
11 c -4.83 a,b c 
12 105.78 6.37 -17.89 c 
13 c -12.80 36.74 0 
14 c -93.63 -85.77 -15.41 
15 -23.90 -100.ob 0 0 
16 198.27 -14.18 -11.18 c 
17 -58.74 29.34 -2.13 c 
18 -28.90 a,b a,b a,b 
19 25.29 a,b a,b a,b 
20 -51.51 a,b a,b a,b 
U.S. -17.01 -14.76 0.34 0 
^No production In solution 19. 
^No production In solution 50. 
^Positive change from zero to solution 19 (ratio Indeter­
minate) . 
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produce substantially fewer milk cows in solution 50 while 
others produce substantially more. Region 9 (Minnesota and 
Wisconsin) decreases the number of milk cows by 6.3 million 
head to 1.65 million head in solution 50. Region 6, which had 
no milk cows in solution 19, has 1.596 million head in solution 
50. Regions 3, 12, and l6 also increased the numbers of milk 
cows substantially (see Tables 60 and 6l). 
The changes are best viewed region by region. 
Changes in the beef cow sector were influenced very much 
by higher calving rates in the EM model. Solution 50 had 4.95 
million fewer beef cows than solution 19. Thus, reductions in 
the numbers of beef cows took place in many of the regions. 
However, two regions. Regions 1 and 17, increased the number 
of beef cows. Only one region. Region 15, reduced beef cows 
to zero in going from solution 19 to solution 50 (see Tables 
60 and 6l). 
Changes in the crop sector are characterized by over-all 
adjustments to lower feed requirements. Some regions showed 
positive changes while others showed negative changes. 
Few systematic changes or broad regional adjustments in 
productions between solution 19 and solution 50 are evident. 
The changes are best conveyed to the reader by Tables 60 and 
61. 
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Solution 54, EM Model 
Solution 54 of the EM model is analogous to solution 24 
of the 1965 model. Both have the same levels of livestock ca­
pacity constraints (l^ = 3.00) and nearly the same levels on 
the demand restraints. For solution 24 the index level of the 
demand restraints, Ip, is 1.2239 — for solution 54, 1.20. 
All other restraints are the same for both solutions. The ac­
tivities and costs differ as previously explained for differ­
ences between the 1965 and EM models. 
Solution 54 was obtained by varying the demand restraints 
from solution 19. Requirements for all final commodities were 
increased simultaneously by 20 percent. Thus, the indices of 
"demands" and regional livestock capacity for solution 54 are 
Ijj = 1.2 and = 3.00, respectively. 
Figures 79 through 90 are maps showing the geographic 
patterns of land use, livestock production, and interregional 
commodity flows for solution 54. The results of this solution 
are also shown in the tables of Appendix L. 
Tables showing the differences between solutions 31 and 
54 are located in Appendices BB.l through BB.5. 
The discussion that follows, however, will deal with the 
changes from solution 50 to solution 54. These changes are 
summarized in Tables 62 through 68. 
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Changes from Solution 50 to Solution 54 
Total costs Increased by 21.9 percent as output was in­
creased by 20 percent. The ratio of the index of costs to the 
index of demand is 1.0158 (1.219 -r 1.2 = 1.0158). The activ­
ities of solution 54 can be scaled down to meet output re­
quirements of solution 50. This alternative geographic organ­
ization of production, then, has only I.58 percent greater 
costs than the organization for the same level of production 
specified by solution 50.^ 
Considering the many limitations of the models (some 
alluded to previously, others to be discussed in the next chap­
ter), one has little confidence in his selection of the better 
of these two bases. 
Shadow prices 
Changes in commodity shadow prices are summarized by re­
gion in Table 62. The national average prices of milk actually 
decreased slightly even though total output increased by 20 
percent. Recall that milk prices increased as the livestock 
capacity constraints were relaxed from solution 31 to solution 
50. In solution 31 manufactured milk products were produced 
in 11 regions as compared to five regions in solution 50 and 
six regions in solution 54. Region 10 is the only region 
Charges for "resources" used are maintained as in solu­
tion 54 in computing total costs for the scaled-down activities 














Percent changes In shadow prices of crop and livestock products from 
solution 50 to solution 54 by regions 
Manu-
Peed Soy- Cotton Beef Year- Beef Beef Fluid factured 
Wheat grains beans seed calves lings Grade-1 Grade-2 Pork milk milk 
3.0 3.5 4.5 10.7 8.0 8.0 4.2 8.0 2.4 -2.3 -2.4 
2.4 0.6 1.3 2.4 7.9 7.3 5.0 7.9 2.4 —2.8 -2.4 
3.1 0.6 4.6 2.6 8.3 4.1 4.6 8.3 2.4 -2.6 —2.6 
4.5 3.7 6.6 12.1 8.8 9.1 4.8 8.7 2.5 1.2 -1.3 
4.1 3.0 10.8 10.7 8.9 8.9 5.0 8.9 2.4 2.7 -0.6 
3.9 4.0 6.8 12.4 10.6 7.1 4.4 8.4 2.5 -1.4 -1.4 
3.0 0 1.5 2.1 8.1 8.1 3.6 8.1 2.1 -3.7 -1.3 
3.7 0 6.3 7.3 10.4 7.1 4.4 8.1 2.5 -3.6 -0.6 
0 7.3 8.9 9.6 6.5 3.0 4.6 8.7 3.2 -1.4 -1.4 
6.1 6.5 7.7 -4.1 7.9 8.1 4.6 8.1 2.7 -1.9 -0.7 
4.7 3.7 6.6 4.2 8.6 8.2 5.2 8.9 4.2 1.9 1.3 
7.6 9.1 6.2 15.4 6.9 7.0 5.5 9.0 4.4 1.4 1.4 
4.7 5.1 8.4 9.5 6.2 8.5 5.6 8.5 ?.4 0 -0.6 
6.8 2.0 9.6 10.2 3.9 2.7 4.0 2.0 3.2 1.9 -0.7 
10.3 0 7.7 10.7 2.2 1.5 4.4 2.4 3.0 0 -0.6 
10.7 6.0 12.8 12.1 3.2 8.4 4.5 8.4 2.9 0.7 0.7 
2.5 2.3 5.1 2.3 6.8 8.5 5.0 8.5 2.2 3.6 1.2 
5.5 2.9 7.3 19.1 6.3 4.6 4.3 4.6 2.9 -0.5 0.6 
17.2 2.0 6.9 8.7 5.9 5.9 3.4 5.9 2.8 1.0 -0.6 
15.1 10.5 6.6 12.9 6.0 7.7 3.9 7.8 2.7 4.0 1.2 
Table 63. Land converted from the more Intensive uses to less Intensive uses by 
consuming regions, change from solution 50 to solution 54 
Cotton Cotton Cotton Grain Grain Hay Cropland 
land land land land land land to hay. 
to to to to to to pasture. 
grain hay pasture hay pasture pasture or Idle 





—  —  
—  —  —  —  — —  
1,863.9 -545.8 545.8 
4 mm mm 188.2 -188.2 mm mm —4 « 6 mm #— -4.6 
5 mm mm -76.2 mm mm -261.2 261.2 — mm -76.2 
6 mm mm mm mm mm — 1,653.6 1,941.9 — mm -699.3 
7 mm mm mm — —  198.7 -5,928.9 
8 — — — — — — — — — — -236.7 
9 — — — — — — — —  — — -658.5 
10 — — — — — — — — —  —  — — -4,890.4 
11 — — — — -1,215.8 — — -2,338.1 123.5 -3,554.0 
12 — — -245.3 — — -278.7 104.3 -524.0 
13 — — — — — —  — — -1,063.3 60.1 -1,063.3 
14 — — —  — — — — 10,041.7 952.5 -6,178.9 
15 — — — —  —  —  —  —  - - 1,098.7 -1,289.2 
16 — — —  —  —  —  — — 209.5 -209.5 209.5 
17 -207.3 — — -94.5 - - — — -20.7 -94.5 
18 — — — — — — — —  — — —228.6 
19 —• — — — M* mm mm mm mm mm 
20 — — — — — — 136.1 -136.1 136.1 
















Idle land by consuming regions, change from solution 50 to solution 54 
Cotton Grain Tame hay Wild hay Pasture Total 
land land land land land land 
(1,000 acres) 
—— —- —394.6 —— —1,368,7 -1,763.2 
—154.8 —1,163*2 —— —— — —1,318.0 
-624.9 -3,669.9 -198.3 — -5,755.5 -10,248.6 
-5,928.9 -327.6 — -1,430.9 -7,687.4 
-236.7 -121.0 — -1,378.5 -1,736.3 
-658.5 45.2 — -1,580.1 -2,193.4 
-164.7 -4,725.7 -2,265.7 — -11,202.7 -18,358.8 
-16,220.6 -3,680.9 — -29,189.4 -49,090.9 
-1,289.2 -2,011.2 — -66,870.1 -70,170.5 
-228.6 -46.7 — -6,247.4 -6,522.7 
-- -- -93.0 -- -1,081.3 -1,174.3 
-944.4 -34,121.2 -9,093.9 — -126,104.4 -170,264.0 
Table 65. Land In production by consuming regions, change from solution 50 to 
solution 54 
Feed Tame Wild 
Region Wheat grains Soybeans Cotton Silage hay hay 
(1,000 acres) 
1 
2 M mm -113.0 mmmm mm M 104.7 402.8 
3 -154.8 -625.8 -85.4 154.8 123.4 587.8 
5 —  —  — — 5.9 187.0 
5 —  —  —  —  —  —  76.2 -337.4 
6 M — mm mm 624.9 39.1 1,887.2 
7 4,464.2 1,335.5 mmmm 129.9 128.2 
8 — — 182.4 20.3 mm — 31.6 123.5 
9 404.0 297.0 15.6 — —• -47.2 -56.0 
10 592.6 2,898.8 1,148.9 164.7 91.8 2,259.4 
11 1,059.7 199.4 1,067.8 1,215.8 15.0 -127.4 
12 346.7 .1 — 245.3 -59.1 -113.3 
13 —  —  1,172.2 11.8 —  —  -53.1 -127.7 
14 1,035.4 3,674.9 37.2 — —  1,173.9 2,985.9 
15 1,253.0 — —• —  —  43.4 905.3 
16 -340.3 —  —  —  —  mmmm 125.6 214.7 
17 — — -199.8 — —• 301.8 -7.7 20.8 
16 226.2 — — —• — mmmm 2.2 46.7 
19 253.8 -253.7 -D.l 93.1 
20 -603.2 467.1 —  —  — — 136.1 
U.S. 4,073.2 12,163.6 3,551.7 2,783.5 1,719.4 9,216.6 
Table 66. Changes In crop and livestock production from solution 50 to solution 54 
Region Wheat 
Peed Soybean Cottonseed Harvested Milk Beef Fed 
grains meal meal roughage cows cows cattle Hogs 


























































a,b a,b 0 
a,b a,b 1,179.9 
-92.2 26.3 1,186.0 
a,b a,b ^ 258.2 
a,b 12.1^ -272.3 
a,b 177.8^ 2,924.7 
1,502.8^ a,b 955.5 
21.0^ a,b 344.5 
14.0 a,b 
-325.7 
1,225.8 31.4^ 5,245.4 
1,071.5 247.3 -148.0 
a,b 3.27 -397.9 
12.6 a,b -487.7 
29.9 a,b 5,942.4 
a,b a,b 2,687.8 
a,b a,b 1,423.5 
a,b 205.0 -18.0 
a,b a,b 128.1 
a,b a,b 218.6 
a.b 0 707.9 
3,785.2 732.5 21,552.8 
0 0 a,b 
346.4 a,b a,b 
466.8 a,b 0 . 
270.1, -9.3 -613.8^ 
-185.8^ 160,5 a,b 
792.6 a,b 0 
131.5 a,b 352.8^ 16,393.6^ 
70.1 a,b 142.1^ a,b 
-373.8 a,b 1,035.8 -353.9 
900.7 a,b 1,909.8 4,882.2 
49.6 -749.6 a.b 924.9 







34.2 378.9 -1,263.7 2,228.0 
13.2 3,277.8 2,260.8 5,699.6 
11.1 1,868.2^ 0 0 
386.5 -227.4 -110.1 -24.7^ 
19.7 -38.5 -174.9 0 
9.9 a,b a,b a,b 
36.7 a,b a,b a,b 
123.6 a.b a.b a,b 
2,656.5 4,945.0 3,813.4 32,180.1 
®'No production in solution 50 
^No production in solution 54 
Solution 54 








Figure 79.  Geographic locations and acreage of grain and cotton production for 
E.M, model, solution 54 
Solution 54 






Figure 80. Geographic locations and acreage of harvested roughage production for 










































Idle land - U.S. total (thousand acres) 
Total 145,017.2 
Pasture - 81,743.3 
Hay - 29,208.7 
Cotton and grain - 34,065.3 








Livestock - U.S. total (thousand head) 
Milk cows - 68,121.0 
Beef cows - 72,548.8 
Figure 82. Geographic locations and numbers of milk cows and beef cows E.M. 










Livestock - U.S. total (thousand head) 
Cattle on feed - 23,293.8 
Yearlings - 2,064.7 
Hogs - 193,080.7 (thousand hundredweight) 
Figure 83. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — E.M. model, solution 54 
Solution 54 





Figure 84. Interregional flows of wheat and feed grains — E.M. model, solution 5^ 






Figure 85. Interregional flows of soybean meal and cottonseed meal — E.M. model, 
solution 54 (1,000 hundredweight of feed units) 
Solution 54 
Origin Amount ^Destination 
Pork 
Figure 86. Interregional flows of pork 
weight) 
- E.M. model J solution 54 ( 1 , 0 0 0  hundred-
Origin Amount ^Destination 
Calves 
Figure 87. Interregional flows of feeder calves and yearling feeder calves 
E.M. model, solution $4 (1,000 head) 
Origin Amount ^Destination 
Mfg. Milk 
Whole Milk 
Figure 88. Interregional flows of manufactured milk products 





Figure 89. Interregional flows of beef. Grade 1 
hundredweight) 





Origin Amount- -•Destination 
Other Beef 




— E .M, model, solution 54 (1,000 
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Initiating manufactured milk production in going from solution 
50 to solution 54. However, Region 10 produces both fluid 
milk and manufactured milk only for its domestic requirements. 
Regions 9 and 12 both decreased production of manufactured 
milk — likewise the number of milk cows. Substantial in­
creases in the output of manufactured milk took place in Re­
gions 4, 6, 10, and 16. These four regions are the only re­
gions increasing the number of milk cows by substantially more 
than 20 percent. The decrease in milk shadow prices seems to 
be due to adjustments in interregional flows in manufactured 
milk and to shifts to regions where milk production costs are 
lower because of (a) relatively lower feed prices, (b) lower 
nonfeed costs, or because of both (a) and (b). 
As indicated in Table 62, shadow prices for all other 
commodities increased. 
Idle land 
Total idle land decreased from 315.3 million acres in so­
lution 50 to 145.0 million acres in solution 54. Idle pasture 
decreased from 207.8 million acres to 81.7 million acres; idle 
hay land, from 29 million acres to 19.9 million acres; and 
idle "cropland", from 69.1 to 34.1 million acres. The regional 
breakdown of idle land for the various land categories result­
ing from solution 54 is shown in Appendix L.2 and in Figure 8I. 
Changes from solution 50 are shown in Tables 63 and 64. 
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Crops and livestock 
Changes In crop and livestock production from solution 50 
to solution 54 are shown in Tables 65 and 66. The percent 
changes in livestock production are shown in Table 67. 
Underlying the changes are the requirements for 20 percent 
greater output. Only three regions responded to the increased 
output requirements by increasing the output of all products 
previously produced — Regions 7^ 10, 14, and 18, However, 
even in these regions the relative con^josition of production 
changes as percentage Increases in the output of some products 
were greater than for others (see Table 67). In other regions 
the change in the composition of output was much greater as 
the output of some products increased while the output of other 
products decreased (see Tables 65 and 66). 
Table 67 indicates some disparities in the percent changes 
among categories of cattle. The percent change in beef cows 
indicated is only 17.29 percent, while fed cattle Increased by 
19.58 percent. Further, yearlings and calves slaughtered for 
Grade-2 beef increased by 40.8 percent and 0.55 percent, re­
spectively. Beef calves are supplied by both milk cows and 
beef cows. Fed cattle increased by 3.813 million head; year­
lings, by 0.599 million head; and calves slaughtered, by O.OI5 
million head. Increases of beef cows by 4.945 million head 
and dairy cows by 2.656 million head were sufficient to produce 
the additional calves needed for increases in the fed cattle 
and yearling slaughtered activities. There is a very small 
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Table 67. Percent changes in numbers of milk cows, beef cows, 
fed cattle, and hogs from solution 50 to solution 
54 
Region Milk cows Beef cows Fed cattle Hogs 
1 0 0 a,b a,b 
2 20.69 a,b a,b a,b 
3 20.00 a,b 0 a,b 
4 92.22 -0.20 -100.0^ a,b 
5 -100.0^ 17.19 a,b a,b 
6 49.65 a,b 0 a,b 
7 19.99 a,b 20.00 c 
8 20.01 a,b c a,b 
9 -22.64 a,b 124.47 -5.36 
10 113.08 a,b 45.55 4.59 
11 19.99 -16.49 a,b 14.37 
12 -25.34 4.01 12.07 20.00 
13 20.00 6.16 -21.14 68.48 
14 19.91 1,229.02 1,061.91 28.06 
15 20.15 c 0 0 
16 97.72 -11.83 -6.97 -100.0^ 
17 19.96 -2.65 -54.47 0 
18 20.12 a,b a,b a,b 
19 19.97 a,b a,b a,b 
20 19.99 a,b a,b a,b 
U.S. 20.05 17.29 19.58 20.00 
^o production in solution 50, 
^No production in solution 54. 

























Transportation activities, change from solution 50 
to solution 54 
Destination Wheat Peed grains 
(1,000 cwt. PU) 
1 -5,464.6 12,742.4 
2 —  —  25,040.0 
3 — —  52,105.3 
1 2,067.3 
3 —  —  -6,765.4 
4 — —  886.3 
5 —  —  —  —  
6 -- 34,568.6 
11 —  —  -3,717.8 
4 759.8 — —  
6 -7,545.9 —  —  
11 -13,625.6 —  —  
1 31,500.0 —  —  
2 9,996.8 —  —  
3 4,677.1 —  —  
19 —  —  -14,432.3 
1 -15,907.8 —  —  
6 9,541.4 —  —  
8 1,843.6 - —  —  
19 —  —  19,331.2 
18 -815.7 —  —  

















Destination Soybeans Cotton seed 
(1,000 cwt. PU) 
3 —  —  -92.0 
2 - -
3 3,876.6 —  —  
8 3,012.9 — —  
3 -2,027.5 —  —  
4 13,561.8 —  —  
8 -2,160.1 —  —  
11 -21,432.3 —  —  
12 — —  —  —  
6 —  —  4,578.4 
4 —  —  -6,297.0 
6 —  —  2,160.3 
11 —  —  
-367.4 
































































































Destination Whole milk milk 
(1,000 cwt.) 
1 8,875.3 
1 — 7,833.9 
2 — 28,338.3 
5 18,980.3 
4 — 5,645.0 
5 — 3,398.0 
7 — 12,099.9 
8 — 25,081.4 
11 — 22,311.2 
8 — -18,492.5 
10 — -65,579.3 
13 — 2,972.6 
14 — 1,119.1 
15 — 1,125.4 
19 — 23,135.7 
11 — -18,004.2 
17 — 2,149.9 
20 — -43,080.6 
18 — 1,131.5 
19 — -19,279.8 





































Destination Beef Grade-1 Beef Grade-2 
(1,000 cwt.) 
2 mm 1,068.0 
1 — — 166.4 
2 —  —  
-455.7 
1 —  —  -566.2 
2 — — 1,404.9 
7 — — 2,726.9 
1 —  —  61.9 
2 5,390.1 — — 
8 
-335.2 
10 — —  -1,415.5 
14 — — -68.3 
1 1,338.1 — " 
3 5,830.6 mmmm 
4 5,514.7 — —. 
6 1,693.8 — — 
8 -4,920.6 — — 
1 — 1,123.8 
2 — —  -1,899.1 
2 —  —  1,073.3 
4 -900.5 - -
5 531.7 — — 
7 — — -1,847.5 
8 — — -448.3 
11 655.1 « 
18 — — -108.4 
20 — — 
-534.8 
2 -369.3 437.9 
3 -4,676.8 
6 -1,023.6 — — 
10 - - 41.5 
15 — — 394.3 
17 1,428.6 
18 
-985.5 — — 
20 -2,713.5 
8 5,268.9 1,572.3 
18 1,182.6 
19 3,910.9 806.4 
20 3,489.7 — —  
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Table 68. (continued) 
Origin Destination Beef Grade-1 Beef Grade-2 
15 19 -3,176.4 937.3 
15 20 2,986.7 mm mm 
16 18 — — -258.1 
16 19 -1,453.1 
16 20 -880.6 2,570.8 
17 20 -169.8 
shift in the composition of beef-feeding systems among regions, 
resulting in slightly heavier average weights of fed cattle. A 
19.58 percent increase in fed cattle numbers yields a 20-per­
cent increase in output of Grade-1 beef. Thus, disparities in 
percent changes among the different categories of cattle are 
accounted for. 
Relative changes in milk production among regions were ex­
plained previously in the section on shadow prices. 
Nearly all of the increased feed grain and soybean produc­
tion took place in the North Central Regions of the United 
States. Increases in wheat production took place in Regions 9, 
10, 11, 12, 14, 15, 18, and 19, while decreases took place in 
Regions 3, 16, and 20. 
The increases in cotton production took place in Regions 
11, 12, and I7, where cotton was previously grown. In addition. 
Regions 3, 5, 6, and 10 initiated some cotton production. 
The nature of these adjustments taking place will be fur­
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ther illuminated upon studying Tables 65, 66, and 67 in con­
junction with the changes in interregional commodity flows 
shown in Table 68. 
Solution Jl, 1954 Model 
Solution 71 employs input-output relations estimated for 
1954• Demand restraints represent estimated 1954 domestic and 
export requirements for each commodity. Livestock capacity re­
straints represent the historical maximum production for each 
type of livestock in each region up to 1963. 
The results of solution 71 are summarized in the tables of 
Appendices N.l through N.6. Figures 91 through 95 depict the 
geographic patterns of land use and livestock production as 
specified by solution 71. Interregional commodity flows are 
shown in Figures 96 through 102. 
A host of changes in circumstances affecting spatial equi­
librium among commodity sectors have occurred between 1954 and 
1965. Technological change has taken place at differential 
rates among regions producing a particular commodity, as well 
as among commodities produced in a particular region. Changes 
in the demands for the various products have also taken place 
at differential rates. Further, relative changes in population 
among regions have affected the site advantage or disadvantage 
held by the various regions. Since transportation costs from 
points of production to points of consumption are relatively 
more important for some commodities than for others, relative 
Solution 71 








Figure 91. Geographic locations and acreage of grain and cotton production for 
1954 modelJ solution J1 
Solution 71 






Figure 9'ci. Geographic locations and acreage of harvested roughage production for 





Idle land - U.S. total (thousand acres) 
Total - 51,003.9 
Pasture - 17,694.0 
Hay - 5,170.7 
Cotton 2!nd grain - 28, 139.2 
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Livestock - U.S. total (thousand head) 
Milk cows - 20,019.3 
Beef cows - 23,227.4 
Figure 94. Geographic locations and numbers of milk cows and beef cows — 1954 




Livestock - U.S. total (thousand head) 
Cattle on feed 
Yearlings - 14,231.5 
Hogs - 124,891.7 (thousand hundredweight) 
Figure 95. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — 195^ model, solution 71 
Solution 7 il 





Figure 96. Interregional flows of wheat and feed grains -
71 (1,000 hundredweight of feed linits) 
- 1954 model, solution 
& 
Solution 71 






Figure 97» • Interregional flows of soybean meal and cottonseed meal -- 195^ model, 
solution 71 (1,000 hundredweight of feed units) 
Solution 71 
Origin •Amount >Destination 









Figure 99. Interregional flows of feeder calves and yearling feeder calves — 1954 
model, solution 71 (1,000 head) 
Solution 71 






Figure 100, Interregional flows of manufactured milk products and whole fluid milk 
— 195^ model, solution 71 (1,000 hundredweight) 
Solution 71 
Origin Amount ^Destination 
Figure 101. Interregional flows of beef. Grade 1 — 1954 model, solution 71 
(1,000 hundredweight) 
Origin Amount ^Destination 
Other Beef 
Figure 102. Interregional flows of beef. Grade 2 — 1954 model, solution 71 
(1,000 hundredweight) 
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shifts in population among regions can be very important in af­
fecting the geographic configuration of production among com­
modities. To establish the net effects of these changes solu­
tion 71 of the 1954 model is compared to solution 1 of the 1965 
model. 
Changes from Solution 71 to Solution 1 
Crop output per acre and livestock output per unit of feed 
is generally higher in the 1965 model than in the 1954 model. 
Costs per acre (excluding land costs) for the various crops are 
higher in the 1965 model, but are offset by higher yields. , 
Costs per unit of livestock product are lower in the 1965 model 
than in the 1954 model due to increased feeding efficiency and 
lower feed costs. Total costs for solution 1 were higher than 
for solution 71, as considerably higher output was required for 
solution 1. However, the Increased crop yields and improved 
livestock feed conversion more than offset the effect of the 
higher output requirements on commodity prices (hogs and soy­
beans excepted). 
Shadow prices 
The percentage changes in national average product prices 
from solution 71 to solution 1 are: wheat, -1.03; feed grains, 
-5.6; soybeans, +1.5; fed cattle, -21.0; hogs, +5.5; and milk, 
-36.3. Changes in product shadow prices from solution 71 to 
solution 1 by regions are shown in Table 69. 
Table 69. Percent changes in shadow prices of crop and livestock products from so­
lution 71 to solution 1 by regions 
Manu-
Beef Year- Beef Beef Fluid factured Peed Soy- Cotton 
Region calves lings Grade-1 Qrade-2 Pork milk milk Wheat grains beans seed 
1 -17.1 -9.5 -17.2 
2 -15.6 -13.1 -17.2 
3 -16.9 -12.6 -16.4 
4 -15.8 -13.1 -16.9 
5 -18.7 -9.7 -16.3 
6 -16.2 -13.4 -17.0 
7 -13.7 -11.2 -17.4 
8 -11.6 -13.6 -17.5 
9 -11.9 -13.9 -1Ô.0 
10 -11.5 -11.6 -17.9 
11 -18.3 -13.7 -17.4 
12 -17.6 -11.7 -19.5 
13 -12.0 -11.Ô -18.0 
14 -12.8 -12.2 -18.3 
15 -15.9 -14.6 -20.1 
16 -9.9 -12.9 -18.8 
17 -15.0 -11.7 -19.5 
18 -11.6 -11.7 -19.8 
19 -11.0 8.8 -18.5 
20 -9.8 -9.8 -14.6 
-11.5 3.5 -26.0 -26.4 
-11.9 3.6 -26.6 -26.6 
-12.6 6.1 -26.4 -26.4 
-13.1 5.9 -23.7 -26.7 
-9.7 6.4 -20.7 -26.1 
-13.4 5.2 -15.7 -26.7 
—12 « 6 4.4 -27.3 -27.3 
-12.3 4.1 -27.6 -27.6 
-12.7 4.1 -28.1 -28.1 
-11.6 4.6 -26.5 -26.5 
-13.7 7.4 -25.2 -26.9 
-13.0 6.9 -41.2 -29.3 
-12.3 6.1 -21.6 —26.0 
-12.7 6.4 -24.9 -27.4 
-13.2 2.6 —26.8 —26.8 
-11.4 8.8 -27.5 -27.5 
-11.7 6.8 -32.7 —26.0 
-11.7 7.6 -26.4 -26.4 
-11.7 6.4 -17.9 -25.9 
-9.7 8.2 -25.8 -25.8 
-10.7 -8.1 -7.2 -8.4 
-12.6 -11.9 -4.9 -9.1 
-7.2 -14.7 —6.2 -7.6 
4.8 -16.0 —8 *1 -11.2 
6.5 -1.5 -6.3 -5.8 
1.6 -8.0 
-5.7 -10.4 
-20.6 -12.2 -5.6 -4.6 
-13.6 -12.1 
-7.7 -6.8 
1.0 -11.6 7.3 9.3 
-14.0 -21.4 -8.6 -7.6 
15.6 -8.9 -7.4 -7.7 
-17.9 -13.9 -4.0 -11.3 
-22.6 -15.3 -3.2 -1.8 
-28.4 -6.7 4.5 4.9 
-51.9 8.6 5.3 -22.1 
-49.5 -31.2 -23.4 -19.0 
-23.8 -20.2 -4.9 -24.7 
-10.1 -8.8 3.1 -7.5 
-11.1 9.2 7.3 29.9 
-12.5 -11.6 7.0 -11.6 
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Several factors are Involved In the relative price changes 
among the various products. The large percentage change In milk 
prices Is related to the following factors. First, milk output 
per cow has Increased much more than feed Inputs and non-feed 
costs per cow. Further, the price of feed is lower for solution 
1 than for solution 71. Also, while total milk output require­
ments increased, this increase was relatively low compared to 
the increased output requirements for other commodities. Fi­
nally, less fluid milk was transported between regions in solu­
tion 1 than in solution 71. In relation to total milk consunç)-
tion, the amount of fluid milk transported between regions was 
much lower. These factors, collectively, account for the rela­
tively large decrease in milk prices between solution 71 and so­
lution 1. 
A large decrease in beef prices also resulted In going from 
solution 71 to solution 1. So large a decrease is somewhat sur­
prising in view of the relatively large increase in output re­
quirements. Beef consunçtion per capita increased substantially 
between 1954 and 1965. This increase, together with the larger 
population, required 31.8 percent more beef output in solution 1 
than in solution 71. Estimated output requirements for Grade 1 
beef are 80.8 percent higher. Calf output per cow is only 
slightly higher for the I965 model than in the 1954 model. No 
change in the feeding efficiency of beef cows was observed be­
tween the two periods, but non-feed costs were slightly lower 
per cow due to larger beef herds. 
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Coefficients in the 1965 model reflect increased feeding 
efficiency in the fed cattle sector as compared to the 195^ 
model. Greater gains in feeding efficiency were observed for 
the western regions than for the regions east of the Great 
Plains. The greatest gains in feeding efficiency took place 
in the Southwest. Also, due to larger average sizes of feed-
lots, non-feed costs were lower. Regions in the Great Plains 
showed more change in the feedlot size distribution than other 
regions. Relatively small changes in the average feedlot size 
took place in other regions. However, in the Southwest and 
western regions the average feedlot operation was quite large 
in 1954. The large drop in beef prices is due to (a) the in­
crease in feeding efficiency and lower feed prices and (b) 
lower average non-feed costs. Further, these effects were ex­
panded by shifts in production such that regions with lower non-
feed costs, and the greatest reductions in costs, produced a 
larger proportion of the total Grade 1 beef. 
Hog prices increased due to estimated higher non-feed 
costs and feed requirements. 
The increase in the shadow price of soybeans took place 
despite higher yields and lower output. This increase in the 
national average shadow price was due to relative shifts in soy­
bean production among regions to higher cost regions. This 
shift in the location of soybean production is due to the change 
in yields and production costs of soybeans relative to produc­
tion costs and yields of feed grains and wheat. 
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Wheat prices and feed grain prices decreased despite in­
creased production requirements for both. Production costs per 
acre increased, but yields Increased also. The estimated pro­
duction cost per bushel of output decreased only slightly. 
Yield increases for feed grains are higher because of 
greater percentages of com and/or sorghum in the feed grain 
rotations as well as higher yields for each individual crop. 
The yield increases were great enough so that fewer acres are 
brought into production for solution 1 than for solution 71. 
Thus, contraction of acreage from the less efficient crop pro­
ducing areas resulted in lower costs as mean costs per unit of 
output are calculated for the remaining producing areas. 
Idle land 
The geographic distribution of the various categories of 
idle land for solution 71 is shown in Figure 93 — for solution 
1, in Figure 9. Tables summarizing idle land and land converted 
from the more intensive uses to less intensive uses for solution 
71 and 1 are located in Appendices N.2 and B,2, respectively. 
Changes from solution 71 to solution 1 are located in Appendix 
Q.2. 
Total idle land for solution 71 is 51.0 million acres as 
conç)ared to 102.7 million acres for solution 1. Total idle 
land for each land category due to solutions 71 and 1, respec­
tively, are as follows: pasture, 17.7 million acres vs. 9.9 
million acres; Hay land, 5.2 million acres vs. 19.0 million 
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acres; cotton and grain land, 28.1 million acres vs. 73-7 mil­
lion acres. 
As shown in Figures 9 and 93, regional patterns of idle 
land for these two solutions are quite different. In solution 
71 no idle land appears in Regions 2, 5, 7, 8, 10, 11, l8, and 
20. However, some cotton land and/or grain land has been con­
verted to hay or pasture in all of these regions. Regions 1 and 
19 have some idle pasture and hay land, but no idle grain land. 
The 10 remaining regions all have idle cropland. However, many 
of these regions show no idle pasture or hay land. 
In contrast, only two regions show no idle land in solution 
1, Regions 5 and 20, and these regions have converted some 
"cropland" to hay,and pasture. 
Regions 3, 12, l4, l6, and 17, show less idle land in so­
lution 1 than in solution 71. Regions 5 and 20 show no change 
— having used all available land in both solutions. 
Regions 1, l6, 17, and 20 showed a net increase in the 
combined acreage of wheat, feed grains, soybeans and cotton in 
going from solution 71 of the 1954 model to solution 1 of the 
1965 model. All other regions showed a net reduction in the 
acreage of these crops in going from solution 71 to solution 1. 
Crops 
The geographic patterns of crop production for solution 71 
are shown in Figures 91 and 92 and in Figures 7 and 8 for solu­
tion 1. The major shifts in crop production from solution 71 
to solution 1 are clearly illustrated in these figures. Changes 
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In crop production are shown In Table 70 and Appendix Q.I. 
Feed grain acreage in areas on the fringe of the Com Belt 
is substantially reduced. Many of these areas showing feed 
grain acreage for solution 71 have zero acreage in solution 1. 
The acreage of feed grains is decreased in the Com Belt itself 
but feed grain output is higher there. 
Total feed grain acreage is 84.0 million acres in solution 
71 — 55.7 million acres in solution 1. However, the output of 
feed grains for solution 1 is greater by 13.2 percent. 
Total wheat acreage is 51.3 million acres in solution 71 
as compared to 54.2 million acres in solution 1 — a change of 
approximately 5.6 percent. Total wheat output changed by 48.8 
percent. Wheat used for livestock feed totaled only 2.4 million 
tons in solution 71, accounting for 3.3 percent of the grain 
(wheat and feed grains) fed to livestock. In solution 1 of the 
1965 model, 16.1 million tons of wheat are used as feed. Thus, 
58.8 percent of the increased wheat production was used for 
feed. Wheat accounted for 17.9 percent of the grain fed to 
livestock in solution 1. 
Wheat acreage dropped to zero in Regions 2, 4, and 8. 
Wheat output increased in Regions 7, 15, and 18 despite lower 
acreage in solution 1 than in solution 71. The acreage of 
wheat increased in 11 of the remaining regions. Regions 1, 5, 
and 6 had no wheat production in either solution (Table JO and 
Appendix Q.l). 
In solution 71, South Dakota has a substantial acreage of 
Table 70. Changes In crop and livestock production from solution 71 to solution 1 
Peed Soybean Cottonseed Harvested Milk Beef Fed 
Region Wheat grains meal meal roughage cows cows cattle Hogs 
(1,000 tons) (1,000 head) (1,000 
cwt. ) 
1 a,b y. 64 a,b a,b -1,372 -98 a,b 3 a,b 
2 -960^ -251 a,b a,b b -5,435 -384 a,b 46 a,b 
3 . 453b 1,165 -224 -zul -499 -121 933a 11 a,b 


















7 581^ 2,556. 1,110 a,b 426 — — 278 201 
8 -2,958^ 2,517^ a,b a,b -708 — — a,b 120 a,b 
9 1,033 1,966 -1,019 -9,619 — — -246 420 1,874 
10 1,153 8,773 -1,010 -126^ -5,269 -1,764 930 2,131 17,301 
11 736 
1,0^3 
1,525 741 468^ 782 19 6,000^ 
7,878^ 12 4,190 a,b 1,083 1,319 1,462^ 2,399 1,054 
13 6,939 -1,092 -2,508 a,b -4,881 -1,173 792 
879 
1,576 — —• 
14 6,675 -3,605b -944 a,b 224 -27 430 — mm 
15 1,114 0^ a,b a,b 591 -134 595 151 1,590^ 
16 1,874 -86 a,b a.b 
467 
-1,449 55 314 659 1,286^ 
17 194 565b a,b 295 14 49 259 a,b 
lé 102 0 a,b a,b -114 -22 59 55 a,b 
19 3,251 -513 a,b a,b 436 -18 9 355 a,b 
20 439 -81 a,b 660 3,270 -201 1,222 a,b 
S. 23,255 10,611 -3,533 609 -24,009 -2,957 9,026 8,852 36,009 
^No production In solution 71. 
^No production In solution 1. 
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wheat, feed grains, and soybeans, while North Dakota has none 
(Figure 91). By contrast, solution 1 shows 10,110 thousand 
acres of wheat in North Dakota, while South Dakota produces 
only 24 thousand acres of feed grains and 0.2 thousand acres 
of soybeans (Figure 7). 
Wisconsin, Michigan, New York, and Alabama also cut wheat 
acreage to zero in going from solution 71 to solution 1. 
Total cotton acreage in crop areas east of the Great Plains 
is 9*828,2 thousand acres in solution 71. All of these areas 
show zero cotton acreage in solution 1. But cotton acreage in­
creased by 115 thousand acres in Texas, by 477.2 thousand acres 
in Region l4, by 116.4 thousand acres in California, and by 3.9 
thousand acres in Area 137 in west central Arkansas. The net 
difference in cotton acreage between solutions 71 and 1 was 
9,115.7 thousand acres — a reduction of 43 percent from solu­
tion 71. But total output was 9.2 percent greater. 
Hây production is very much more widely dispersed in solu­
tion 71 (Figure 92) than in solution 1 (Figure 8). Only 19 of 
the 157 crop-producing areas have no harvested roughage output 
in solution 71; 90 areas have zero roughage output in solution 
1. 
Regions showing greater production of harvested roughages 
in solution 1 than in solution 7I are Regions 7, 11, 12, l4, 15, 
17, 19j and 20. Region 20 showed the greatest increase (56.5 
percent) followed by Region 11 (45.0 percent) and Region 12 
(34.2 percent). Regions 7, l4, 15, 17, and 19 showed only 
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Table 71. Percent changes In numbers of milk cows, beef cows, 
fed cattle, and hogs from solution 71 to solution 1 
Region Milk cows Beef cows Fed cattle Hogs 
1 -16.04 a,b 17.33 a,b 
2 -13.91 a,b 33.12 a,b 
3 -20.32 c 21.00 a,b 
4 -28.41 38.46 155.75 a,b 
5 0 3.25 21.00 a,b 
6 -100.0^ 138.60 21.00 a,b 
7 0 409.41 31.21 0 
8 0 a,b 88.46 a,b 
9 0 -70.89 66.84 25.40 
10 -59.01 - 34.57 59.39 27.11 
11 c 39.14 21.00 c 
12 c 45.17 292.64 c 
13 -80.97 27.38 101.75 0 
14 -21.18 51.19 96.52 0 
15 -31.71 43.35 50.47 c 
l6 21.15 23.50 111.44 c 
17 12.80 4.31 63.85 a,b 
18 -23.14 10.60 36.23 a,b 
19 -7.03 1.22 224.43 a,b 
20 0 -68.84 110.73 a,b 
U.S. -14.77 38.86 84.14 28.83 
No production in solution 71. 
^No production in solution 1. 
^Positive change from zero in solutions. 
411 
small increases. All regions east of the Great Plains except 7 
and 11 showed lower harvested roughage output in solution 1 than 
in solution 71. Regions 13, l6, and l8 also decreased roughage 
output (See Table 70). 
Changes in the total acreage of each category of roughage 
between solution 71 and solution 1 are silage, -6.21 percent; 
tame hay, -37.35 percent; and wild hay, -67.08 percent. The 
changes in output are +20.97 percent, -25.0 percent, and -60.36 
percent for silage, tame hay, and wild hay, respectively. Total 
harvested roughage production measured in hay equivalents is 
18.6 percent lower in solution 1 than in solution 7I. 
The large decreases in roughage output are accounted for 
as follows. There is a reduction of milk cows by 2.96 percent, 
partially offsetting the effects of more beef production. The 
hay equivalents of roughage fed per milk cow have decreased as 
grain is substituted for roughages. Also, milk cows appear in 
Regions 11 and 12 in solution 1 where none exist in solution 71, 
while milk cow numbers in northern regions declined. Thus, 
southern regions which feed relatively low quantities of har­
vested roughages per cow have a greater proportion of the total 
milk cows. Finally, there are lower roughage requirements for 
animals exogenous to the model in the 1965 model than in the 
1954 model. 
Livestock 
Regional patterns of livestock production as prescribed by 
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solution 71 are shown in Figures 94 and 95 and in the tables 
of Appendix N.3. Changes in livestock production from solution 
71 to solution 1 are shown in Appendix Q.3 and in Tables 70 and 
71. 
Changes in livestock production from solution 71 to solu­
tion 1 are milk cows, -14.77 percent; beef cows, +-38,66 percent; 
fed cattle, +84.14 percent; yearlings slaughtered for Grade-2 
beef, -37.39 percent; and hogs, +28.83 percent. 
Regional changes are easily conveyed by Tables 70 and 71 
and by the tables in Appendix Q.3. As shown in Appendix N.3, 
excess capacity restraints for fed cattle are exhausted in all 
regions except Region 20 by solution 71. In solution 1, Region 
17 (New Mexico and Arizona) and Region 20 (California) are the 
only regions that are not limited by the fed cattle capacity 
constraints. These two regions which have shown the greatest 
gains in beef feeding efficiency are in a poorer conç)etitive 
position than in 1954. The main competitors in fed cattle 
production for Regions I7 and 20 are Regions 12 and I8 (see 
Figure 17). 
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CHAPTER VI. LIMITATIONS OP THE RESULTS 
Limitations of the basic model are discussed in Chapter II. 
Many of the model limitations were dictated by the necessity to 
limit its dimensions. However, computer capacity is only one 
of the problems Inhibiting development of more detailed models.^ 
The scarcity of uniform input-output data is also a major ob­
stacle. At the present time, data problems are a greater ob­
stacle to the development of more detailed models than computer 
capabilities. Uniform and up-to-date enterprise input-output 
data from the various geographic areas are very scarce. This 
problem is especially acute with respect to production cost 
data. To secure the necessary input-output coefficients one 
must often make projections from rather limited observations 
over relatively long time periods. Many of the problems en­
countered in developing the data for this study are alluded to 
in Chapter III. 
Interpretation of the results is conditioned by certain 
characteristics of the basic model as well as by some errors in 
the coefficients. In the following discussion, an evaluation 
C.E.I.R., Inc. and other firms now have very efficient 
routines for solving linear programming problems of several 
thousand equations; the number of equations common to all re­
gions by virtue of interregional commodity exchange, are still 
quite limited. However, conputer capacity for this study was 
limited to 1024 equations. Exclusion of the sheep sector late 
in the course of this project reduced the original model from 
970 to 890 equations. 
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Is made of the results In relation to some specific character­
istics of the model and data. 
Crop yields are one of the most accurate sets of coeffi­
cients In the model. Thus, one can expect acreages designated 
by the solutions to supply the output required by these solu­
tions. That the designated patterns of land use are "optimum," 
however, depends on correct ratios of costs per unit of product 
among all activities as well as on the correct ratios of re­
source use among all activities. 
Cost coefficients are among the less accurate coefficients. 
In areas that have very high yields, rather large errors can be 
made in the cost coefficients without affecting the results. 
Errors in the relationship of costs between crops within an 
area, however, could affect the allocation of land between 
these crops. 
The models feature only regional or area average input-
output relations for each activity. The best land in an area 
designated as submarginal may compete well with the poorest 
portion of land in areas "favored" by the model. By bringing 
the better land of each area into competition with the poorer 
land of the "favored" areas, a broader distribution of crop 
production would result. Even fewer total acres would be re­
quired to meet the specified output. 
There are three sources of bias in the crop yield coeffi­
cients. First, feed grain yields were calculated on the basis 
of a ten-year average of the proportions of various feed grain 
415 
crops. Downward trends In the proportion of oats In the feed 
grain rotation have resulted in a substantial increase in yields 
of the average acre of feed grains even with no yield trends 
accounted for. This bias could result in a substitution among 
crop activities (wheat, soybeans and feed grains). 
The output of feed grains, soybeans, wheat and cottonseed 
from areas within each of the larger regions was placed in a 
regional "accounting" row corresponding to each of these com­
modities. Transportation activities could then transfer each 
commodity to a corresponding "accounting" row in another region. 
Feed transfer activities then could place each of these crop 
commodities as a Joint product into the "feed unit" row and 
the "protein" row in each region. 
The source of the second bias again relates to feed grains. 
The composition of feed grains in a particular region depends 
on which areas are brought into production. But feed unit-pro­
tein combinations were calculated on the basis of all the areas 
producing in a region. Further, the implied rations of feed 
units and protein in feed grains produced in a given region 
would change upon being transported to another region. To 
prevent this bias, separate accounting rows for each type of 
feed grain are needed — an additional 6o equations and several 
hundred additional transportation activities. This biac could 
also result in some substitution among feed grains, soybeans 
and wheat produced. 
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The third source of bias In the yield relates to the choice 
of "feed units" and total protein as measures of relative feed 
values for the various concentrates. The feed unit factor Is 
Influenced by the protein contained In feed. Thus, soybean and 
cottonseed are given rather large feed unit weights (I.65 and 
1.35 respectively). This bias resulted in some regions feeding 
only soybean meal and cottonseed meal as concentrates. The 
price ratios generated by the various solutions indicate that 
such a result would have been prevented by the use of T. D. N. 
(Total Digestible Nutrients) or net energy, rather than feed 
units. This bias favors soybeans and wheat, and areas with 
relatively high proportions of oats and/or barley in the feed 
grain activity. Because these crops generally have lower yields 
than com or sorghum, this bias also favors a larger total 
acreage for the production of concentrates. 
The lack of a one-to-one correspondence in crop producing 
"areas" and livestock producing "regions" also gives rise to 
certain biases. Cotton and grain land in each area could be 
used for hay or pasture. By shifting cotton and/or grain land 
to hay production, a few areas, or In many cases only one area, 
can produce harvested roughages for rather large livestock pro­
ducing regions. Grain land not required for grain production 
in other areas was then shifted to pasture. This outcome is 
not as serious as it may seem on first glance, however. Shadow 
prices on many of the hay producing activities not in the basis 
were low. Hence, hay costs would not be greatly affected by 
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reallocating hay acreage among areas within a livestock pro­
ducing region. 
Transportation activities are defined for commodity move­
ments from one market center to another market center. Because 
of the limited number of equations, only 20 such centers were 
represented for the entire United States. All crop-producing 
areas within a consuming region compete on the same spatial 
basis with all of the areas of another region. By expanding 
the model to include more market centers, some changes in the 
results could be expected. The cost of Importing commodities 
into a certain region might increase sufficiently to induce more 
local production. In other regions the cost of importing a 
certain deficit product might decrease resulting in less local 
production of that commodity. However, previous work on the 
wheat, feed grain, soybean, and cotton sectors suggests that 
production costs vary among regions such that very few changes 
in patterns of crop production resulted as spatial details were 
changed (35, 38, 39, 147). 
Transportation problem 
Cattle feeding activities appearing in the Com Belt and 
many other regions east of the Great Plains are deferred feeding 
systems. These systems involve purchasing of calves in the 
fall, light winter feeding and summer grazing, followed by grain 
feeding for an additional gain of approximately 250 pounds. 
That all fed cattle would be processed through deferred feeding 
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systems in the Corn Belt Is very doubtful. The widespread use 
of these systems implies a large substitution of hay and pasture 
for grain in the production of "Grade 1" beef. By eliminating 
the deferred feeding systems from the model, considerably more 
grain and soybean production would be required for the fed 
cattle sector. Total concentrates fed to livestock would be 
about 3.5 percent greater. Alternatively one could enlarge 
the model to account for the spatial characteristics of beef 
feeding over areas within the large regions. Or, by adding 
only a few equations, one could place restraints on the pro­
portion of cattle processed through the various feeding systems. 
Data for dairy enterprises are much more plentiful than for 
other livestock enterprises. Thus, the coefficients for milk 
cows are likely to be more accurate than for other livestock 
activities, 
A downward bias in the pork consumption estimater resulted 
in too few hogs being produced,^ Consequently, an error of 
approximately 8 percent in total concentrates fed to livestock 
also resulted. 
The downward bias in grain output due to the large propor­
tion of fed cattle processed through deferred feeding systems 
and to the error in pork demand also result in downward biases 
The per capita estimates of pork consumption failed to take 
account of lard and some "lunch meat," Since the output of pork 
was taken in pounds of carcass, which includes fat as well as 
all other pork products, total hog production was too low. 
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on shadow prices. However, shadow prices on feed grains In­
creased by only 7 cents a bushel to 78 cents a bushel for corn 
as demands were Increased by 22.39 percent In the 19^5 model. 
In the EM model, a 20 percent Increase In output resulted In a 
change of only 1 cent per bushel for com. Thus, eliminating 
deferred feeding systems and Increasing pork requirements would 
not result In high feed prices. Feed fed to livestock Increased 
by 15.71 percent between solution 1 and solution 26. The price 
of com Increased from JO cents per bushel to 74 cents per 
bushel. While correction for these possible biases In the fed 
cattle sector and for the error In pork requirements would re­
sult In higher shadow prices, adjustments for many of the other 
biases mentioned would result In lower shadow prices. 
Variations were made simultaneously and In the same pro­
portions over all regions on (a) livestock capacity con­
straints and (b) commodity demand requirements. There Is not 
a great deal of realism underlying this manner of change. One 
of the major purposes of variations In the livestock capacity 
constraints was to determine the extent to which the combined 
effects of certain factors would limit livestock production In 
the various regions. Together these factors tend to limit 
livestock output In a particular region: 
1. production costs In relation to other regions, 
2. local feed output supplies or Increasing costs of 
acquiring feed from other regions, 
3. Increasing costs of distributing excess livestock 
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output, and 
4, competition among livestock sectors for both local and 
external feed supplies. 
Increasing the demands more accurately quantified the 
excess capacity in agriculture. Because the idle land in any 
solution is less productive than land in production, additional 
output requirements use proportionately more land than is used 
for lower output requirements. 
Work is now in process to make refinements in the basic 
spatial models used for this study. Special attention is being 
given the data problems mentioned. Other refinements can be 
made as more up-to-date information becomes available. 
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CHAPTER VII. SUMMARY AND CONCLUSIONS 
For many years agricultural output potential has been in­
creasing at a faster rate than the expanding demand for farm prod­
ucts. Prospects are for even greater disparities in the rates 
of growth in agricultural output potential and outlets for farm 
products. Hence, the need to quantify adjustment potentials in 
the various geographic areas is well established. Previous stu­
dies on regional adjustment potentials have dealt with the wheat-
feed grain-soybean-cotton sector of the economy. In this study 
the scope of spatial adjustments among commodity sectors has been 
expanded to include livestock as well as these crops. 
Basic to the study is the objective of furnishing addi­
tional quantitative knowledge regarding excess capacity and re­
gional adjustment potentials in the agricultural sector of the 
economy. Other major objectives are (l) to expand the inven­
tory of input-output data and (2) to pinpoint the portions of 
the models where further refinements can best be exploited 
within limited model dimensions. 
The basic model includes 157 crop-producing areas in which 
one or more of the following crops can be produced: wheat, feed 
grains (com, oats, barley, and grain sorghum), soybeans, cotton, 
tame hay, wild hay, and com or sorghum silage. Acreage re­
straints were established limiting the acreage of (l) cotton, 
(2) wheat, feed grains, feed grain-soybean rotations, feed 
grain-silage rotations, and feed grain-soybean-silage rotations. 
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(3) tame hay, (4) wild hay, and (5) pasture. These restraints 
were constructed such that the cotton land could be transferred 
to the uses of (2), (3), and for (5) above. The second land re­
straint could be transferred to (3) and/or (5) and the third 
land restraint could be transferred to (5). 
Twenty livestock-producing regions containing one or more 
crop areas were delimited. For each livestock-producing region 
several livestock activities were defined (l) milk cows, (2) 
beef cows, (3) yearling feeder calves, (4) eight alternative 
cattle feeding systems, and (5) hogs. 
Commodity demands were established for each region for (l) 
wheat, (2) feed grains for industrial uses and export, (3) 
soybeans for export, (4) cottonseed for export, (5) hay re­
quired for alfalfa milling, (6) roughages for animals exogenous 
to the model, (7) concentrates (feed units and protein) for 
animals exogenous to the models, (8) pork, ($) Grade-1 beef, 
(lO) Grade-2 beef, (11) fluid milk, and (12) manufactured 
milk. 
Restraints on the level of livestock production in each 
region were established for (l) milk cows, (2) beef cows, (3) 
hogs, and (4) fed cattle. These restraints were set initially 
at the largest historical production of each of these categories 
of livestock in each region. 
A national demand restraint was established for cotton 
lint. National supplies of concentrates for concentrates exo­
genous to the models were established for four aggregates of 
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these concentrates. In addition, regional supplies of rough­
ages exogenous to the models were established. 
Interregional exchange activities were constructed for 
the following commodities (l) wheat, (2) feed grains, (3) 
soybean meal, (4) cottonseed meal, (5) hay, (6) beef calves, 
(7) yearling feeder calves, (8) pork, (9) Grade-1 beef, (lO) 
Grade-2 beef, (ll) fluid milk, and (12) manufactured milk. 
Sources of concentrates for livestock feed include wheat, 
feed grains, soybean meal, cottonseed meal, and the four cate­
gories of concentrates exogenous to the model. 
Data were developed for three different models designated 
as 1954 model, 1965 model and E.M, model. The 1954 model fea­
tures input-output relations and demand restraints estimated for 
the year 1954. These relations for the year 1965 were used in 
the 1965 model. The E.M. model is the same as the 1965 model 
except for the livestock producing activities. In the E.M, 
model input-output coefficients for livestock are representative 
of those currently achieved by the more efficient livestock 
producers in each region. 
Several solutions were obtained for each model as varia­
tions in the regional livestock capacity and output requirements 
for the various commodities were made (for the 1954 model only 
the livestock capacity restraints were varied). 
Solutions for these models are numbered as follows: 1965 
model, solutions 1 through 26; E.M. model, solutions 31 through 
56; and 1954 model, solutions 71 through 75. 
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Livestock capacity restraints were varied simultaneously 
from solution 1 up to 300 per cent of their initial levels in 
solution 19. The same parametric work was undertaken from solu­
tion 31 to solution 50. Then demand requirements were increased 
— starting with the solution 19 right hand side, by 22.39 per 
cent and from the solution 1 right hand side, by 8.46 per cent. 
Demands were also increased from solution 50 by 20 per cent, 
and from solution 31 by 8.46 per cent. Livestock capacity con­
straints on fed cattle numbers bounded solutions 26 and 56 at 
an increase of 8.46 per cent in demand requirements. 
Aggregate aspects of the solutions are presented in Chap­
ter IV. Eight of the 57 solutions obtained are presented in 
Chapter V, which deals with the geographic aspects of the solu­
tions. Solutions presented in Chapter V are: Solutions 1, 19, 
24 and 26 for the I965 model; solutions 31, 50 and 54 for the 
E.M. model; and solution 71 for the 1954 model. 
Table 72 summarizes some of the aggregate aspects of so­
lution 1 and shows the relationships of these aggregates be­
tween various solutions. The second and third columns of Table 
72 identify the relationship of the solutions regarding differ­
ences in the restraint vectors, or the right feand sides. Since 
the 1954 model had livestock capacity restraints and demand re­
straints different from the I965 model and the E.M. model, 
there are no ratios in the first two columns of Table 72 for 
the comparisons with solution 71. These restraints were lower 
for all commodities in the 1954 model than in the other two 
Table 72. Aggregate relationships among solutions 
Solution Index of Total Concen-
compar- Demand livestock Total Cropland Idle idle trates 


























































































^Acreage of wheat, feed grains, soybeans, cotton, tame hay, wild hay, and 
silage. 
®Idle cotton land and "grain" land. 
^1,000 acres. 
@1,000 tons of feed units. 
^1,000 acres. 
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Table 73. Total cropland used by solutions 
Solution Cropland used Solution Cropland used 
(1,000 acres) (1,000 acres) 
1 178,410.5 31 165,330.2 
19 171,464.6 50 160,523.2 
24 211,498.7 54 194,031.2 
26 198,272.0 71 250,706.7 
models. The first column indicates the comparisons made. In 
the remaining columns Table 72 shows the ratios of total costs, 
cropland used, idle land and concentrates fed between the solu­
tions designated in the first column. 
Total cropland used for wheat, feed grains, soybeans, 
cotton, tame hay, wild hay, and silage by solutions is shown 
in Table 73. 
Table 74 shows the relationship in national average prod­
uct prices between solutions. 
Despite substantially greater output requirements for the 
1965 and E.M. models, total crop acreage is lower for every 
solution than for solution 71 of the 1954 model. Further, ex­
cept for wheat, the acreage of each crop is greater in solution 
71 than in the other solutions (Table 75). As can be seen in 
Table 77, a substantial part of the greater wheat output in the 
solutions to the 19^5 and E.M. models is fed to livestock. 
As the system becomes less pressed for livestock feed. 
Table 74. Relationships of national average product prices among solutions 
Solution 
comparisons Corn Wheat Soybeans Fed cattle Milk Hogs 
1 $0.70 $0.75 $1.31 $17.33 $2.92 $7.79 
19/1 1.014 1.027 .969 .764 .914 .841 
24/1 1.114 1.200 1.084 .870 .952 .927 
24/19 1.099 1.169 1.118 1.138 1.041 1.102 
2^1 1.057 1.093 1.038 5.133 .966 1.085 
31/1 .986 .973 .992 .874 .531 1.139 
50/31 .942 1.014 .962 .722 1.032 .938 
50/19 .915 .961 .984 .826 .599 1.270 
54/31 .957 1.096 1.062 .754 1.019 .971 
71/1 1.057 1.373 .985 1.217 1.363 .945 
71/31 1.072 1.411 .992 1.392 2.568 .830 
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many areas in the Great Plains shift from feed grains to wheat. 
Production costs per feed unit are lower for wheat than for 
feed grains (grain sorghum) but feed grain yields are higher 
than wheat In these areas. (Compare Figures 31 and 91 for so­
lutions 24 and 71, respectively, with Figure 7 for solution 1, 
pages 261, 389 and 217 respectively.) 
The per acre production costs for wheat are substantially 
higher In I965 than In 1954. Yields Increased relatively more 
than costs, however, resulting In lower wheat prices In all 
solutions for the 1965 and E.M. models than in solution 71 of 
the 1954 model. 
Production costs per bushel of feed grains have changed 
very little between 1954 and I965 for a particular crop within 
a particular area. However, feed grain prices are lower in so­
lution 1 of the 1965 model than in solution 71 of the 1954 
model for two reasons. First, the composite feed grain acre 
in the com belt contains more com, and production costs per 
feed unit are lower for com than for oats. Second, feed grain 
acreage has become more concentrated in areas that have lower 
costs per feed unit. 
Production costs per bushel of soybeans within a par­
ticular region were generally lower in 1965 than in 1954, but 
soybean prices are higher in solution 1 than in solution 71. 
The higher prices resulted as the Com Belt, which has low 
production costs relative to other soybean producing regions, 
shared less of the total soybean output in solution 1 than in 
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Table 75. Total acres of wheat, feed grains, soybeans, and 
cotton, by solution 
Solution Wheat Peed grains Soybeans Cotton 
(1,000 acres) 
1 54,202.3 55,727.1 11,279.4 11,963.7 
19 55,809.8 53,565.4 9,593.6 11,984.1 
24 59,618.0 70,861.3 12,778.9 15,109.4 
26 56,097.3 67,500.4 12,809.3 12,796.4 
31 53,745.8 51,564.4 10,889.2 12,011.0 
50 55,788.1 50,371.4 9,581.3 11,948.0 
54 59,861.3 62,535.0 13,133.0 14,731.5 
71 51,311.4 84,004.4 20,169.2 21,079.4 
Table j 6 .  Crop output by solutions and crops 
Solution Wheat Feed grains Soybeans Cotton seed 
(1,000 tons of feed units) 
1 47,645.0 91,133.7 13,087.1 3,672.6 
19 48,673.9 87,632.5 11,406.7 3,620.1 
24 52,265.9 114,252.5 14,815.6 4,454.7 
26 49,456.2 109.177.4 14,804.4 3,995.6 
31 47,061.2 82,518.4 12,557.5 3,669.2 
50 48,550.2 81,913.1 11,315.6 3,643.9 
54 52,314.5 100,760.3 15,100.8 4,376.4 
71 24,390.0 80,523.0 16,620.5 3,063.8 
430 
Table 77- Wheat and feed grains for livestock feed 
Wheat Peed grains Percent Percent of 
for for of wheat feed grains % 
Solution feed feed fed* fed* X 
(1,000,000 tons) 
1 16.07 73.65 33.7 80.8 0.22 
19 17.10 70.15 35.1 80.0 0.24 
24 13.62 96.77 26.1 84.7 0.14 
26 15.21 96.69 30.8 88.6 0.16 
31 15.49 65.04 32.9 78.8 0.24 
50 16.98 64.44 35.0 78.7 0.26 
54 14.42 83.26 27.6 82.6 0.17 
71 2.40 69.92 9.8 86.8 0.03 
^Percent of output used for livestock feed. 
^^Ratio of wheat to feed grains in concentrates fed to 
livestock. 
solution 71. 
Changes in the geographic patterns of idle land are best 
summarized in Figures 9 and 93 on pages 221 and 391, respec­
tively. The most significant change is the large increase in 
idle land in the Com Belt and the Central Plains states and 
the large decrease in idle land in Texas, Oklahoma and North 
Dakota. 
Beef prices and milk prices are considerably lower in so­
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lution 1 than in solution 71, but hog prices are higher. The 
estimated feed requirements for hogs were higher in the 19^5 
model than in the 1954 model.^ The higher feed requirements 
more than offset the slightly lower feed prices. 
Milk prices and beef prices are substantially lower, how­
ever. Lower feed prices and better feed conversion are the 
major factors underlying the lower milk prices. In addition 
to these factors, beef prices are affected by relative changes 
in the geographic patterns of production. All regions showed 
increases in the number of cattle on feed. However, regions 
that had lower production costs and also that have made the 
greatest progress in beef feeding efficiency share a greater 
portion of total beef output. Changes between solution 71 and 
1 follow those that have actually taken place. Little deviation 
from the beef feeding patterns existing in 1954 and 1965 was 
possible as the fed cattle capacity constraints were very tight 
in both solutions 71 and 1. California showed excess capacity 
for fed cattle in both solutions. Region 17, Arizona and New 
Mexico, also showed excess capacity in solution 1. 
However, as indicated in Chapter VI, it is unlikely that 
the Com Belt would process all fed cattle through deferred 
feeding systems as shown by the solutions. By eliminating this 
system, several changes in the results would occur. Examina-
^The details on estimating feed requirements for hogs are 
in Chapter III. 
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tlon of the Input-output coefficients and shadow prices sug­
gests that the most likely alternative would be yearlings. The 
requirement for more yearlings would result in fewer cows in 
the western regions as more yearlings are produced. In turn, 
more beef cows would probably appear in the Com Belt. A 
shift to an alternative feeding system would place the Corn 
Belt in a less conç)etitive position. Hence, the Southwestern 
regions might then exhaust their fed cattle capacity con­
straints at the expense of other regions,^ 
Tables 40 through 43 on pages 212 through 215 summarize 
livestock output by regions for solution 1, 19, 24 and 31 as 
well as the output observed for 1964. 
A downward bias in the estimator used for pork consumption 
2 
resulted in too few hogs being produced. This error also re­
sults in about an 8 percent error in total concentrates fed. 
The exact regional effects on the production of feed concen­
trate cannot be ascertained. However, the tendency would be 
to increase acreage on the fringes of the Corn Belt. Larger 
feed output requirements, as indicated by Figure 31, page 26l 
also tends to bring about shifts from wheat to feed grains in 
the Great Plains. 
The differences between solution 71 and the solutions of 
^The effects of such a change will be e:q)lored in later 
studies. 
^Table 43 shows an error in the estimated total pork re­
quirements. This error is discussed in Chapter VI, 
433 
the 1965 model indicate that excess capacity in agriculture is 
substantially greater in 1965 than it was in 1954. The south­
eastern areas of the United States are in a poorer competitive 
position now than in 1954. The Great Plains has increased its 
competitive position, especially areas in the Northern and 
Southern Great Plains. 
Changes from solution 1 to other solutions for the I965 
model often show substantial changes in the optimal basis but 
only small changes in total costs (see Table 72). In solution 
19, regional livestock capacity constraints are 300 percent of 
the levels established for solution 1 — demand constraints 
were the same in the two solutions. A review of the tables in 
this chapter will show the major aggregate changes between so­
lution 1 and solution 19. Crop acreage was further contracted 
around the fringes of the Com Belt (eastern Nebraska, southern 
Minnesota, Wisconsin, Ohio and southern Indiana). A small de­
crease in acreage also took place in the Delta States. Milk 
cows increased in the major commercial dairy areas and in 
Florida and decreased substantially elsewhere. Beef cows in­
creased in the Southeast, the Great Plains, and the Northern 
Rocky Mountain states with decreases elsewhere. Milk cow ca­
pacity constraints were limiting only in Florida. All regions 
had excess capacity for beef cows. Fed cattle increased in the 
Eastern states, except in New England; the South except for the 
Delta states; the Great Plains and Northern Rocky Mountain 
states. Fed cattle capacity constraints were exhausted in Re­
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gions 2, 3, 4, 6 and 15. Region 15 Is the only region ex­
hausting hog capacity constraints In solution 19. Hog produc­
tion Is concentrated In only four regions (Regions 10, 13, l4, 
and 15). 
Shifts In regional patterns of livestock production are 
quite substantial (Tables 40 through 43, pages 212 to 215). 
However, total costs are only 2.5 percent lower. These results 
Indicate that certain sub-optimal plans may be rather attrac­
tive alternatives; the social costs of adjusting toward certain 
sub-optimal plans may be relatively low as compared to the 
costs of adjustments Involved In achieving the optimal plan.^ 
This conclusion Is strengthened by the results to solution 
24. The livestock capacity constraints are the same for solu­
tion 24 as for solution 19. However, demand constraints have 
been Increased simultaneously and in the same proportions by 
22.39 percent. The geographical distribution of wheat, feed 
grain, soybean and cotton production for solution 24 resembles 
that in solution 71 (see Figures 19, 31 and 91, pages 235, 26l 
and 389). The numbers of milk cows, beef cows, and cattle on 
feed expand in regions showing production of these types of 
livestock in solution 19. Hogs are extended into Region 7. 
Tables 72 through 77 show the major aggregate changes be­
tween solution 24 and other solutions. Each activity in solu-
^Whittlesey (201) found a very much broader dispersion of 
production from his model which stratified land restraints to 
feature three different qualities of land in each area. 
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tion 24 can be scaled down by a factor of approximately O.816 
so that the output requirements of solution 19 are met (divide 
1,0 by the demand index, 1.224), The resulting total costs 
would be only 2 percent greater than in solution 19 (divide the 
ratio of total costs for solution 24 to total costs for solution 
19, 1.249 by the demand index, 1.224: 1,249 f 1.224 = 1.020). 
For conç)arisons with solution 1, one can perform the same 
operations on solution 24 with the following results. Each 
activity is again multiplied by O.816 to achieve the output 
requirements of solution 1. The ratio of total costs, 1.218 
divided by the demand index 1.224, is 0.995. Thus, the re­
sulting alternative to solution 1 has nearly the same total 
costs. 
For solution 26, the demand constraints were increased 
from solution 1. The solution was bounded by the fed cattle 
capacity constraints at an increase in Grade-1 beef output of 
8.46 percent. Fed cattle prices increased to very high levels 
(about $89 per cwt.) as Grade-1 beef output was maximized within 
the limited fed cattle capacity constraints. 
In the E.M. models livestock coefficients are representa­
tive of the more efficient producers of each type of livestock 
in each region. Other activities and the constraint vector are 
the same as in the 1965 model. Only minor regional adjustments 
in patterns of wheat, feed grain and soybean production took 
place as total concentrates fed diminished by about 8 percent. 
Major adjustments in the roughage sector took place as 3.6 mil­
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lion fewer milk cows and 4.97 million fewer beef cows were re­
quired. Total idle land increased from 102.7 to 211.7 million 
acres, with 119.85 million acres of idle hay and pasture land. 
Livestock production is much more widely dispersed in solution 
31 than in solution 1. Total costs are lower by about 16 per­
cent. Corresponding changes in the crop sector would result 
in even greater cost reductions and in considerably more idle 
land. 
Changes in livestock capacity constraints from solution 31 
to solution 50 resulted in only 1.6 percent reduction in total 
cost. Considerable readjustments in patterns of livestock 
production did take place, however. 
Some of the changes in patterns of livestock production 
between solution 31 and 50 were reversed as demands were in­
creased by 20 percent for solution 54. Total costs increased 
by 21.9 percent as demand was increased by 20 percent in solu­
tion 54. Multiplying the activity levels of solution 54 by a 
factor of approximately O.83 would match the output require­
ments of solutions 31 and 50. The total costs of this alterna­
tive solution would be O.O8 percent lower than solution 31 and 
1.5 percent greater than solution 54. The minor changes in 
total costs from these alternative solutions again demonstrates 
that many of the areas designated as sub-marginal are never-
the-less closely competitive. These results indicate quite 
strongly the importance of considering more intraregional 
and intraarea detail in the models. Pur-
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ther, models featuring demand functions rather than specific 
output requirements are needed. As Indicated In Table 74, 
the prices of some commodities change relatively more than 
others as the models are varied. By Incorporating demand 
functions In the model, the equilibrium output of various 
commodity sectors could be more realistically determined as 
adjustments in the geographical configuration of production 
Induce differential price effects among commodities. 
Work is now in process on models of considerably more re 
gional detail^ and on a more aggregative model featuring com-
2 
modity demand functions for the crop sectors. A project 
currently in the planning stages will employ a model featur­
ing demand functions for both crop and livestock commodities. 
Due to the problems of aggregation over heterogeneous 
firms within regions, models of such large scope have limited 
precision in specifying the exact adjustments necessary for 
a particular region. 
Roger Eyvlndson, Research Associate, Department of Eco­
nomics and Sociology, Iowa State University, Ames, Iowa. 
2 Yaklr Plessner, Research Associate, Department of Eco­
nomics and Sociology, Iowa State University, Ames, Iowa. 
^Harry Hall, Research Associate, Department of Economics 
and Sociology, Iowa State University, Ames, Iowa. 
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The limitations of the models and results in this study 
have been discussed in Chapters II and VI. With due considera­
tion to these limitations, the results enhance our quantitative 
knowledge of the adjustment potentials in agriculture. 
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APPENDIX A. DATA, PROGRAMMING COEFFICIENTS, 
AND RESTRAINT VALUES FOR THE PROGRAMMING MODELS 
Included in Appendix A are 15 parts designated as Appen­
dices A.l through A.15. Actual programming coefficients for 
the crop activities are not included. Only the estimated 
yields and costs of production for the following individual 
crops are presented: wheat, feed grains, soybeans, cotton, 
tame hay, wild hay, and com or sorghum silage. The following 
crop activties were used in each of the three models used in 
this study: (l) cotton, (2) wheat, (3) feed grains, (4) 
tame hay, (5) wild hay, (6) feed grain-soybean rotations, 
(7) feed-grain-silage rotations, (8) feed-grain-soybean-
silage rotations, and (9) tame hay-silage rotations. 
For crop activities (l) through (5) above the yields and 
cost data shown in Appendices A.l, A.2, A.4 and A.5 are the 
actual programming input-output coefficients. For crop 
activities (6) through (9) the rotation weights of Appendix 
A.3 were multiplied by the appropriate cost and yield figures 
of Appendices A.l and A.2 to obtain programming coefficients 
for the 1954 model. The rotation weights of Appendix A.6 
were used in conjunction with crop data from Appendices A.4 
and A.5 for the 1965 and E.M. models. Data in Appendices A.7 
through A.13 represent actual programming coefficients used. 
In Appendix A.l4 the values of the restraints listed are 
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those used in the models. The sections in Chapter III relating 
to restraints must be read for proper Interpretation of the 
restraint values listed in Appendix A.14. 
In Appendix A.15 is a list of the crop producing areas 
falling within livestock producing (consuming) regions. 
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Appendix A.l. Crop Yields, 1954 Model 
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1954 CROP YIELDS 
AREA WHEAT FEED GRAINS SOYBEANS SILAGE 
NO. (CWT. F.U.. (CWT. F.U. (CWT. F.U. (TON 
/ACRif) /ACRE) /ACRE) /ACRE) 
1 16.9 0 16.60 12.30 9.72 
2 13.40 22.CO 12.30 9.13 
3 13.40 23.60 12.3C 8.94 
4 11.40 24.20 12.30 8.98 
5 11.60 24.60 11.40 8.72 
6 13.30 20.CO 11.90 8.27 
7 10.20 2C.C0 12.90 9.53 
S 12.10 15.CO 9.90 9.70 
9 11.50 13.70 9.60 9.44 
10 11.10 15.80 11.00 9.31 
11 11.20 11.40 9.90 8.80 
12 10.40 10.10 9.80 7.91 
13 10.40 8.80 7.10 6.31 
14 10.40 IC.IO 7.10 6.68 
15 10.40 9.30 7.10 5.93 
16 10.10 8.80 7.10 7.79 
17 - 7.CO 9.50 6.31 
lb 14.30 11.20 15.70 6.10 
19 12.80 8.50 15.70 6.24 
20 12.30 11.70 15.70 6.18 
21 9.90 1C.70 13.70 8.07 
22 9.40 14.30 15.70 6.74 
23 11.30 13.80 14.50 7.85 
24 11.30 13.90 14.50 8.84 
25 11,30 13.60 14.50 8.81 
26 11.30 14.00 14.50 8.94 
27 10.70 19.10 13.20 7.63 
28 10.40 17.90 13.60 7.18 
29 9.90 18.80 13.20 8.20 
30 10.90 27.10 13.90 10.28 
31 14.40 24.20 14.40 10.55 
32 16.30 21.60 14.90 8.96 
33 15.10 26.50 15.70 10.28 
34 11.90 22.40 13.00 9.32 
35 12.00 21.60 13.20 9.11 
36 12.00 21.50 13.20 8.35 
37 12.00 21.40 13.20 9.20 
38 15.30 26.20 17.80 10.74 
39 17.00 24.40 17.90 10.41 











































1954 CROP YIELDS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
CWT. F.U. (CWT. F.U. (CWT. F.U. (TON 
/ACKc) /ACRE) /ACRE) /ACRE) 
17.30 17.20 14.40 9.52 
12.90 13.50 18.50 8.75 
17.10 21.40 18.50 10.61 
15.80 24.20 18.50 11.18 
15.80 25.90 18.50 13.72 
17.00 26.70 19.10 9.19 
11 .60 19.30 12.50 6.40 
12.20 17.40 12.70 6.02 
13.40 17.CO 13.20 8.35 
12.40 11.20 9.60 5.69 
14.30 2C.50 16.80 8.19 
9.70 20.10 15.60 7.63 
9.20 20.90 16.40 10.17 
9.20 20.40 16.40 9.38 
11.10 21.40 15.70 10.82 
11.10 21.40 15.70 10.13 
10.70 17.40 13.10 8.99 
8.50 16.00 11.90 8.69 
9.20 13.20 13.00 7.16 
5.80 9.90 9.90 6. 16 
5.80 10.60 9.90 5.01 
5.00 7.80 9.90 3.67 
4.40 7.40 — 2.76 
4.70 8.20 — 3.19 
5.00 8.80 8.80 4.53 
5.10 8.30 - 3.82 
5.70 9.20 9.00 4.01 
5.40 11.50 9.00 6.69 
5.30 9.60 13.70 4.38 
6.00 14.60 13.70 7.79 
10.20 16.30 15.40 5.88 
8.00 10.10 — 4.69 
6.30 10.90 — 5.85 
6.30 10.90 — 11.34 
6.70 15.10 16.60 5.39 
7.00 13.20 13.50 4.28 
11.00 17.60 16.80 6.01 
11.20 14.20 9.40 9.27 
11.20 10.30 9.60 4.97 
10.70 8.80 8.30 4.23 
A K t  
NO 









































1954 CROP YIELDS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
:WT. F.U. (CWT. F.U. (CWT. F.U. (TON 
/ACRE ) /ACRE) /ACRE) /ACRE) 
10.90 9.60 8.30 5.91 
i'j.ao 11.20 8.30 7.23 
8.40 9.30 8.30 4.36 
8.70 8.40 8.30 4.07 
5.90 9.50 8.30 4.35 
4.60 9.10 — 6.27 
7.50 6.00 6.30 4.57 
8.20 6.10 - 4.78 
4.10 6.70 — 4.06 
6.50 7.10 - 4.65 
6.50 6.50 - 4.95 
3.80 14.80 6.30 6.40 
4.70 5.40 - 3.06 
3.10 8.30 6.30 4.88 
5.20 5.00 6.30 3.10 
2.80 6.20 — 3.86 
3.60 IC.IO — 4.58 
2.60 7.20 - 4.59 
2.80 1C.90 — 4.16 
2.00 11.40 — 5.51 
5.00 9.70 - 3.95 
5.60 1C.90 — 5.63 
4.10 6.90 — 6.99 
6.70 12.40 - 9.76 
5.50 6.80 — 7.08 
4.40 6.60 - 4.27 
3.30 12.40 — 9.23 
1.60 4.70 — 5.02 
1.00 ' 6.CO — 5.43 
8.10 12.80 - 13.69 
6.20 19.40 — 12.66 
10.60 12.40 - 7.65 
10.60 13.CO - 11.38 
7.90 13.50 — 11.50 
7.30 20.80 — 14.34 
7.80 10.10 — — 
6.20 12.10 — — 
11.20 7.80 15.7C 6.02 
12.10 6.80 15.70 6.02 
9.20 10.80 13.10 7.67 
ARE 
NO 






































1954 CROP YIELDS 
WHEAT FEED GRAINS SOYBEAN'S 
(CUT. F.L. (CWT. F.U. (CWT. F.U. 
/ACRE) /AC,IE) /ACRE) 
12.90 10.80 8.90 
12,40 8.80 10.80 
9,10 8.40 10.80 
— 6.90 — 
9.20 
9.30 6.30 
8.10 7.30 6.30 
9.90 7.90 6.30 








12.10 9.30 13.70 
1C.80 
15.40 16.20 11.00 
12.60 17.50 19.10 
10.60 8.90 13.00 
7.80 18.70 
10.80 18.40 11.70 
13.50 12.20 7.30 
9.90 11.00 10.20 
10.40 14.30 10.20 
12.50 11.80 11.30 
10.30 8.CO 11.70 
7.40 8.60 
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1954 CROP YIELDS 
WILD HAY COTTON SEED COTTON LINT 
(TON (CWT. F.U. (CWTi 

















— 3.40 3.67 
3.40 3.67 
1.09 3.40 3.67 














































































































































































































































































































































1954 CROP YIELDS 
HAY WILD HAY COTTON SEED COTTON LI 
(To;j (TON (CWT. F.U. (CWT. 
/ACRE) /ACRE) /ACRE) /ACRE) 
1.20 1.16 3.63 3.95 
1.04 1.11 2.12 2.32 
1.01 1.04 2.18 2.37 
1.04 - 2.01 2.12 
0.98 0.90 2.01 2.12 
1.05 1.01 1.67 1.76 
1.16 1.11 1.15 1.28 
1.33 1.17 1.04 1.16 
Oi64 0.83 1.28 1.36 
2.12 , 1.35 3.33 3.51 
1.44 2.83 1.65 1.75 
1.17 — 0.92 0.99 
2.72 1.09 4.74 2.28 
3.41 0.58 4.83 2.55 
2.76 0.87 4.90 4.00 
3.93 — 4.90 4.00 
1.14 1.19 2.12 2.32 
1.42 - — — 
1.66 - — — 
1.22 — 3.45 3.70 
0.87 — 2.26 2.50 
1.43 — 2.96 3.15 
1.13 - 3.05 3.35 
1.34 0.86 — — 
1.38 0.98 — — 
1.04 0.92 3.29 3.55 
1.12 0.95 3.21 3.45 
1.24 1.05 1.54 1.70 
0.92 — 2.13 2.25 
1.26 0.65 — — 
0.33 0.66 — — 
2.36 1.02 — — 
1.68 0.90 — — 
i;86 0.72 6.63 5.40 
2.17 1.05 — — 
1.97 1.15 — — 
2.82 1.23 8.95 9.25 
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1954 CROP COSTS 
AREA WHEAT FEED GRAINS SOYBEANS SILAGE 
NO. ($/ACKE) ($/^CP.E) ($/ACRE) {$/ACRE) 
41 30.45 29.97 25.69 37.18 
42 21.85 25.43 19.99 39.13 
43 21.57 24.58 19.99 39.85 
44 20.37 21.72 19.99 35.94 
4 5 20.37 22.10 19.99 32.63 
46 18.52 17.49 15.43 27.22 
47 20.65 19.79 17.09 24.50 
48 18.74 21.20 17.62 24.03 
49 20.06 21.88 • 16.51 29.38 
50 20.79 20.05 18.44 25.14 
51 19.86 20.73 16.32 27.91 
52 16.59 19.21 13.05 26.27 
53 14.74 16.48 17.16 28.87 
54 14.74 16.27 17.16 28.38 
55 16.90 18.C7 18.11 31.56 
56 16.90 lfc.C7 18.11 31.13 
57 17.67 21.39 16.13 31.22 
58 14.71 15.14 16.51 25.78 
59 13.40 17.CO 16.04 26.79 
60 0.52 12.69 20.66 23.99 
61 8.52 12.76 20.66 24.14 
62 6.57 9.22 20.66 21.07 
63 5.84 9.24 — 17.11 
64 7.23 11.32 — 18.76 
65 8.25 11.72 15.81 22.84 
66 6.16 9.39 — 15.04 
67 7.23 9.45 18.02 15.39 
68 10.23 14.63 18.02 22.49 
69 7.01 1C.28 14.20 16.08 
70 10.12 13.18 14.20 24.79 
71 11.74 12.94 13.95 23.03 
72 7.20 12.68 — 20.00 
73 7.05 16.51 — 25.23 
74 7.05 16.C5 — 34.21 
75 10.28 18.10 19.96 23.80 
76 6.44 16.55 14.33 20.49 
77 12.68 16.31 16.03 24.45 
78 17.56 16.95 18.26 31.19 
79 18.91 18.66 17.87 23.64 
80 20.20 18.53 15.66 22.79 
AKt 
NO 









































1954 CROP COSTS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
$/ACRE) {$/ACRE) ($/ACRE) ($/ACRE) 
16.65 16.95 15.66 24.72 
9.21 15.81 15.66 26.01 
11.21 15.66 15.66 21.01 
9.49 13.74 15.66 22.87 
5.80 9.86 15.66 18.95 
3.88 8.50 - 22.20 
15.40 17.75 17.34 26.10 
9.41 12.49 — 25.72 
6.08 9.00 - 19.12 
10.93 15.45 — 25.72 
7.55 1C.14 - 27.08 
4.90 13.52 17.34 27.49 
5.54 7.90 - 16.18 
5.13 9.13 17.34 21.66 
7.06 9.20 17.34 18.31 
5.19 8.41 - 17.42 
7.15 12.91 - 20.02 
4.77 12.53 - 21.56 
7.73 16.01 — 20.14 
6.30 11.78 - 21.29 
5.07 15.28 — 26.17 
6.83 15.13 - 33.57 
6.76 17.75 — 36.82 
8.88 22.78 — 46.68 
8.61 17.52 - 33.23 
5.50 1C.90 - 18.28 
7.63 19.57 — 31.93 
3.61 12.22 — 21.06 
4.04 16.27 — 22.39 
10.56 21.71 — 46.09 
10.36 32.03 — 55.14 
10.95 16.94 — 44.90 
10.95 16.88 — 52.03 
6.76 18.14 - 69.30 
8.65 37.68 — 69.94 
10.11 15.45 — — 
9.21 14.75 — — 
22.43 24.79 23.40 31.31 
22.15 27.04 23.40 33.48 









































1954 CPCP COSTS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
($/ACKE) ($/ACPE) ($/ACRE) ($/ACRE) 
21.71 25.60 -- 19.94 31.89 
20.31 24.92 25.19 32.03 
24.64 26.44 25.19 31.14 
- 16.02 — 19.89 
- 16.22 — 21.02 
- 18.59 17.34 19.81 
8.96 11.24 17.34 27.50 
11.68 18.83 17.34 24.55 
11.21 12.96 — 17.64 
- , 16.C6 — 22.60 
6.26 12.10 — 18.28 
5.11 8.25 — 16.49 
— 18.51 - 29.45 
- 2C.C9 — 27.05 
- 19.41 — 15.41 
21.42 17.91 — — 
20.52 25.31 19.94 32.87 
- 28.94 — 46.75 
29.23 30.84 26.52 46.08 
32.35 37.64 28.39 53.39 
27.24 30.83 25.25 37.12 
-
. 26.40 28.91 — 
28 .04 3C.C1 25.42 37.08 
30.45 29.89 25.69 34.91 
21.85 25.48 25.69 28.83 
20.06 21.37 16.51 26.61 
24.64 26.49 25.19 31.32 
15.40 18.35 17.34 24.95 
11.21 23.12 — 20.98 
10.28 17.77 — 22.62 
10.23 14.05 — 15.25 
10.95 18.63 — 43.10 
7.63 15.91 — 33.28 
21.42 27.89 — 24.04 
10.36 31.71 - 50.97 
6.76 14.78 - 49.23 
10.11 14.80 — — 
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1954 CROP COSTS 
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1954 CROP COSTS 














































































1954 CROP COSTS 
HAY WILD HAY COTTON 









17.63 9.98 32.65 
18.43 8.36 42.80 
17.70 7.90 35.69 
40.31 17.80 51.10 
18.87 8.67 31.38 
47.29 19.75 34.43 
13.48 6.67 31.96 
17.00 13.25 45.29 
15.12 9.99 38.90 
13.03 8.00 52.54 
16.74 8.49 43.61 

















71.27 20.93 125.57 
13.08 - 75.35 
12.54 - 70.44 













































































































































Appendix A.3. Rotation Weights, 1954 Model 
482 
1954 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS 
NO. 
1 0.7U0 0.300 
2 0.700 0.300 
3 0.700 0.300 
4 0.678 0.322 
5 0.700 0.300 
6 0.508 0.493 
7 0.700 0.300 • 
8 0.700 0.300 
9 0.700 0.300 
10 0.700 0.300 
11 0.700 0.300 
12 0.700 0.300 
13 0.700 0.300 
14 0.700 0.300 
15 0.700 0.300 
16 0.700 0.300 
17 0.700 0.300 
18 0.454 0 . 546 
19 0.700 0.300 
20 0.700 0.300 
21 0.700 0.300 
22 0.700 0.300 
23 0.567 0.433 
24 0.700 0.300 
25 0.272 0.728 
26 0.391 0.609 
27 0.700 0.300 
28 0.700 0.300 
29 0.700 0.300 
30 0.700 0.300 
31 0.700 0.300 
32 0.700 0.300 
33 0.700 0.300 
34 0.700 0.300 
35 0.700 0.300 
36 0.655 0.345 
37 0.700 0.300 
38 0.700 0.300 
39 0.700 0.300 
40 0.700 0.300 
41 0.700 0.300 
483 
1954 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEAI 
NO. 
42 0.700 0.300 
43 0.700 0.300 
44 0.700 0.300 
45 0.700 0.300 
46 0.7G0 0.300 
47 0.639 0.361 
48 0.557 0.443 
49 0.700 0.300 
50 0.700 0.300 
51 0.700 0.300 
52 0.700 0.300 
53 0.700 0.300 
54 • 0.700 0.300 
55 0.700 0.300 
56 0.700 0.300 
57 0.700 0.300 
58 0.700 0.300 
59 0.700 0.300 
60 0.700 0.300 
61 0.700 0.300 
62 0.700 0.300 
63 - -
64 - -
65 0.700 0.300 
66 — -
67 0.700 0.300 
68 0.700 0.300 
69 0.700 0.300 
70 0.700 0.300 
71 0.700 0.300 
72 — — 
73 - -
74 — — 
75 0.700 0.300 
76 0.700 0.300 
77 0.700 0.300 
78 0.700 0.300 
79 0.700 0.300 
80 0.700 0.300 
81 0.700 0.300 
82 0.700 0.300 
1954 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS 
NO. 
«3 0-700 0.300 
B4 0.700 • 0.300 
85 0.700 0.300 
86 — — 
87 0.626 0.374 




92 0.700 0.300 
93 , — — 
94 0.700 0.300 
95 0.700 0.300 
96 — — 
97 
98 - -





104 — — 
105 












118 0.700 0.300 
119 0.700 0.300 
120 0.700 0.300 
121 0.372 0.628 
122 0.660 0.340 
123 0.700 0.300 
485 
1954 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEAi 
NO. 
124 — — 
125 - -
126 0.700 0.300 
127 0.700 0.30U 
128 0.700 0.300 
129 - -
130 - -
131 - — 
132 — — 
133 - -
134 - — 
135 — -
136 - -
137 0.480 0.520 
138 — -
139 0.700 0.300 
140 0.700 0.300 
141 0.700 0.300 
142 0.700 0.300 
143 0.700 0.300 
144 0.700 0.300 
145 0.700 0.300 
146 0.346 0.654 
147 0.700 0.300 






154 — — 
155 - -
156 — — 
157 — — 
486 
1954 FEED GRAIN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SILAGE 
NO. 
1 0.613 0.337 
2 0.825 0.175 
3 0.915 0.085 
4 0.380 0.120 
5 0.850 0.150 
6 0.613 0.382 
7 0.912 0.088 
8 0.956 0.044 
9 0.974 0.026 
10 0.949 0.051 
11 0.986 0.014 
12 0.989 0.011 
13 0.993 0.007 
14 0.979 0.021 
15 0.843 0.153 
16 0.992 0.008 
17 0.991 0.009 
18 0.986 0.014 
19 0.994 0.006 
20 0.992 0.00% 
21 0.969 0.031 
22 0.967 0.033 
23 0.948 0.052 
24 0.932 0.068 
25 0.925 0.075 
26 0.054 0.146 
27 0.968 0.032 
28 0.963 0.037 
29 0.967 0.033 
30 0.956 0.044 
31 0.961 0.039 
32 0.963 0.037 
33 0.964 0.036 
34 0.963 0.037 
35 0.965 0.035 
36 0.967 0.033 
37 0.968 0.032 
38 0.979 0.021 
39 0.982 0.018 
40 0.888 0.112 
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1954 FEED GRAIN-SILAGE ROTATION WEIGHTS 


































































1954 FEED GRAIN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SILAGE 
NO. 
124 0.946 0.054 
125 0.964 0.036 
126 0.922 0.078 
127 0.927 0.073 
128 0.907 0.093 
129 0.952 0.048 
130 0.807 0.193 
131 0.766 0.234 
132 0.970 0.030 
133 0.677 0.323 
134 0.837 0.163 
135 0.996 0.005 
136 — — 
137 0.894 0.106 
138 0.240 0.760 
139 0.648 0.352 
140 0.847 0.153 
141 0.994 0.006 
142 - — 
143 0.966 0.034 
144 0.918 0.082 
145 0.884 0.116 
146 0.845 0.155 
147 0.895 0.105 
148 0.538 0.462 
149 0.888 0.112 
150 0.963 0.037 
151 0.933 0.017 
152 0.882 0.113 
153 0.930 0.070 
154 0.828 0.173 
155 0.766 0.234 
156 0.964 0.036 
157 — — 
490 
1954 FEED GRAIN-SOYBEAN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS SILAGE 
NO. 
1 0.736 0.008 0.256 
2 0.568 0.017 0.115 
3 0.926 0.018 0.056 
4 0.640 0.304 0.056 
5 0.751 0.165 0.003 
6 0.433 0.420 0. 148 
7 0.709 0.246 0.044 
8 0.946 0.025 0.029 
9 0.958 0.026 0.017 
10 0.033 0.138 0.029 
11 0.866 0.126 0.008 
12 0.888 • 0.105 0.007 
13 0.899 0.097 0.004 
14 0.973 0.014 0.014 
15 0.955 0.035 0.010 
16 0.985 0.010 0.005 
17 0.946 0.049 0.006 
18 0.452 0.544 0.004 
19 0.989 0.007 0.004 
20 0.971 0.024 0.005 
21 0.924 0.056 0.019 
22 0.936 0.043 0.021 
23 0.556 0.424 C.020 
24 0.840 0.121 0.040 
25 0.268 0.718 0.014 
26 0.375 0.584 0.041 
27 0.373 0.108 0.019 
28 0.893 0.034 0.023 
29 0.962 0.016 0.022 
30 0.916 0.056 0.028 
31 0-961 0.013 0.025 
32 0.781 0.200 0.020 
33 0.752 0.229 0.019 
34 0.851 0.127 0.021 
35 0.759 0.223 O.OIC 
36 0.646 0.340 0.014 
37 0.712 0.272 0.016 
38 0.734 0.255 0.010 
39 0.775 0.215 0.010 
40 0.869 0.060 0.070 













































FEED GRAIN-SOYBEAN-SILAGE ROTATION WEIGHTS 
FEED GRAINS SOYBEANS SILAGE 
0.834 0.003 C.163 
0.015 0.005 0.180 
0.809 0.003 0.188 
0.883 0. 104 0.013 
0-708 0.280 0.013 
0.630 0.356 0.014 
0.551 0.438 0.012 
0.776 0.146 0.078 
0.799 0.120 O.OTl 
0.679 0.266 0.054 
0.885 0.102 0.013 
0.841 0.147 0.012 
0.806 0.131 0.063 
0.927 0.061 0.012 
0.723 0.218 0.059 
0.803 0.107 0.090 
0.783 0.137 0.080 . 
0.924 0.025 0.051 
0.949 0.039 0.012 
0.909 0.038 0.053 
0.931 0.029 0.041 
0.974 — 0.026 
0.386 - 0.114 
0.802 0.084 G.114 
0.985 - 0.015 
0.953 0.002 0.015 
0.937 0.044 0.019 
0.973 0.002 0.026 
0.954 0.024 0.021 
0.969 0.012 0.019 
0.986 - 0.014 
0.985 - 0.015 
0.885 - 0.115 
0.964 0.011 0.026 
0.963 0.002 0.035 
0.955 0.021 0.025 
0.851 0.016 0.133 
0.709 0.167 0.124 
0.746 0.166 0.00 9 
0.685 0.158 0.157 













































FEED GRAIN-SOYBEAN-SILAGE ROTATION WEIGHTS 
FEED GRAINS SOYBEANS SILAGE 
' 0.842 0.005 0.153 
0.790 0.016 0.194 
0.867 0.003 0.130 
0.945 — 0.055 
0.559 0.334 0.107 
0.940 - 0.060 
0.948 - 0.052 
o.syF - 0.112 
0.915 - 0.085 
0.978 0.007 0.015 
0.983 — 0.017 
0.983 0.004 0.013 
0.986 0.002 0.012 
0.985 — 0.015 
0.970 — 0.030 
0.968 - 0.033 
0.961 — 0.039 
0.970 - 0.030 
0.996 — 0.004 
0.972 — 0.028 
0.994 - 0.007 
0.983 — 0.017 
0.923 - 0.077 
0.935 - 0.065 




0.990 0.004 0.006 
0.935 0.002 0.014 
0.824 0.154 0.023 
0.368 0.620 0.012 
0.630 0.325 0.046 
0.932 0.054 0.014 
493 
1954 FEED GRAIN-SOYBEAN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS SILAGE 
NOj 
124 0.964 - 0.036 
125 0.976 - 0.024 
126 0.947 0.002 0.052 
127 0.946 0.006 0.049 
128 0.aC8 0.053 0.059 
129 0.963 - 0.032 
130 0.872 - 0.128 
131 0.844 - 0.156 
132 0.980 - - 0.020 
133 0.785 - 0.215 
134 O.f.92 - 0.109 
135 0.997 - 0.003 
136 
137 0.463 0.502 0.035 
138 0.494 - 0.507 
139 0.763 0.004 0.234 
140 0.863 0.040 0.098 
141 0.985 0.011 0.004 
142 0.981 0.019 0.000 
143 0.974 0.004 0.023 
144 0.944 0.002 0.055 
145 0.913 0.005 0.077 
146 0.333 0.629 0.038 
147 0.916 0.014 0.069 
148 0.658 0.049 0.293 
149 0.926 - 0.074 
150 0.976 - 0.025 
151 0.989 - 0.011 
152 0.921 - 0.079 
153 0.953 - 0.047 
154 0.885 - 0.115 
155 0.844 - 0.156 























































































1954 SILAGE-HAY ROTATION WEIGHTS 
AREA SILAGE HAY 
NO. 
42 0.223 0.777 
43 0.379 0.621 
44 0.390 0.610 
45 0-083 0.918 
46 0.178 0.822 
47 0.091 0.909 
48 0.089 0.912 
49 0.233 0.767 
50 0.296 0.704 
51 0.237 0.763 
52 0.071 0.929 
53 0.104 0.896 
54 0.611 0.389 
55 0.063 0.932 
56 0.399 0.601 
57 0.282 0.713 
58 0.562 0.433 
59 0.137 0.864 
60 • 0.072 0.928 
61 0.380 0.620 
62 0.259 0.741 
63 0.192 0.808 
64 0.344 0.656 
65 0.482 0.518 
66 0.028 0.972 
67 0.031 0.919 
68 0.126 0.874 
69 0.114 0.886 
70 0.242 0.758 
71 0.191 0.809 
72 0.035 0.965 
73 0.075 0.925 
74 0.215 0.7S5 
75 0.095 0.905 
76 0.227 0.773 
77 0.199 0.801 
73 0.517 0.484 
79 0.667 0.333 
80 0.118 0.882 
81 0.543 0.457 





























































































































1954 SILAGE-HAY ROTATION WEIGHTS 
SILAGE HAY 
0.053 0.947 
0. 136 0.864 
0-182 0-318 

































































































































2 1 . 6 0  











22 .10  
20 .10  
19.10 
31.60 
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1965 CROP YIELDS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
CWT. F.U. (CWT. F.U. (CWT. F.U. (TCN 
/ACRE) /ACHE) /ACRE) /ACRE) 
24 .37 26.90 19.15 10.30 
17.33 2C.60 14.13 13.20 
22.«0 28.30 18.53 10.20 
20.28 31.10 16.21 9.70 
23.17 38.20 26.09 10.50 
18.90 38.SO 27.25 15.70 
19.41 27.40 19.53 22.50 
20.41 30.10 20,46 24.00 
20.35 31.50 20.38 8.70 
18.53 22.20 14.67 12.90 
21.85 34.10 24.09 10.20 
17.90 29.50 22.85 18.30 
19.59 32.90 23.62 13.60 
19.22 26.90 18.45 9.20 
18.02 32,CO 20.46 12.70 
21.23 34.10 21.62 8.50 
18.02 28.60 18.84 10.50 
15.13 24.40 16.60 10.00 
15.13 18.20 13.05 12.10 
17.46 15.20 13.74 14.10 
17.65 15.90 10.81 3.40 
13.94 13.50 11.04 4.60 
13.06 11.00 - 6.20 
11.30 12,20 - 5.30 
11.43 15.00 11.58 3.80 
13.69 11.20 9.34 8.80 
11.99 13.20 9.26 8.40 
13.00 16.90 12.51 5.00 
15.70 13.70 9.73 7.70 
13.56 21.10 16.13 4.30 
16.20 25.50 22.00 10.20 
16.96 15.10 — 13.40 
18.09 2C.50 - 12.10 
17.96 27.70 - 12.50 
15.01 31.40 25.32 11.50 
16.39 25.80 22.23 14.30 
16.45 30.60 21.23 10.10 
22.67 28.00 21.31 5.60 
24.43 20.70 18.30 10.10 












































1965 CROP YIELDS 
WHEAT 








































1 6 . 0 1  





































1 8 . 8 0  
24.CO 












18 .06  
23.24 
















12 .00  
11.50 

















10 .10  





•  1 1 . 2 0  
15.90 

















































1965 CROP YIELDS 
WHEAT FEED GRAINS SOYBEANS 
(CWT. F.U. (CWT. F.U. (CUT. F.U. 
/ACKE) /ACRE) /ACRE) 
19.09 18.60 20.07 
19.64 15.40 18.30 
16.58 12.80 16.13 
12.10 11.27 
1 6 . 1 0  
16.30 21.38 
15.83 14.00 30.88 
19.41 15.50 23.39 








19.28 16.40 17.29 
13.60 
10.34 19.90 13.66 
15.83 -  23.10 23.47 
14.95 13.50 18.99 
1 2 . 2 0  
14.26 24.20 15.13 
16.58 15.60 8.88 
12.31 13.40 11.19 
14.13 18.90 12.74 
18.21 16.40 15.83 









































































































































































































































































































































































































































































































































































































































































































1965 CROP COSTS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
($/ACRE) ($/ACRE) {$/ACRE) ($/ACR£) 
43.84 52.80 31.82 67.42 
40.16 41.94 - 61.61 
57.28 61.66 - 87.18 
37.75 31.57 34.57 49.45 
36.86 35.83 36.93 50.44 
40.19 49.52 47.68 71.44 
33.32 48.13 35.58 71.04 
45,94 51.49 39.75 62.23 
42.84 36.79 38.29 59.90 
40.26 49.60 32.00 63.55 
42.16 58.C4 39.75 59.70 
50.47 67.72 53.50 61.72 
44.01 55.15 45.98 61.04 
32.36 28.62 28.95 63.44 
42.16 48.C7 41.98 61.92 
49.28 60.67 - 69.22 
- 46.89 39.90 29.35 
39.71 66.95 40.01 60.87 
40.34 58.26 40.01 48.95 
45.20 66.69 52.80 59.54 
37.28 52.26 37.28 48.50 
50.13 53.23 39.78 56.02 
43.84 44.24 28.14 48.65 
36.84 43.97 31.44 44.09 
41.13 41.61 23.50 44.33 
33.90 33.83 18.70 36.65 
48.50 57.09 — 63.19 
53.89 55.23 47.79 61.72 
56.64 57.20 30.12 69.94 
41.49 50.31 33.93 51.10 
47.42 50.79 35.79 57.23 
48.45 50.95 33.80 56.34 
41.15 47.37 30.81 48.96 
43.84 45.77 30.26 45.65 
41.77 40.46 30.12 53.21 
37.64 34.59 23.23 52.58 
34.54 31.71 21.79 38.09 
39.58 39.99 29.50 48.73 
34.15 37.39 28.15 47.46 
44.41 43.77 34.42 50.00 
509 
1965 CROP COSTS 
AREA WHEAT FEED GRAINS SOYBEANS SILAGE 
NO. {$/ACi^,fc) {$/ACRE) ($/ACRE) {$/ACRE) 
41 48.11 48.48 34.42 50.77 
42 37.14 4C.02 - 58.97 
43 36.67 38.16 — 51.15 
44 34.63 32.63 — 43.15 
45 37.00 36.49 28.88 42.45 
46 33.71 28.78 22.37 46.25 
47 37.58 32.49 24.78 58.81 
48 34.11 35.36 25.55 61.25 
49 30,09 32.27 18.66 38.37 
50 31.18 31.16 20.84 45.33 
51 31.70 32.29 20.17 39.59 
52 29.70 30.08 25.63 50.86 
53 26.38 26.81 24.37 42.49 
54 29.48 24.66 21.62 36.21 
55 30.25 28.46 25.72 44.28 
56 33.80 27.89 22.82 37.66 
57 34.21 33.30 18.11 42.60 
58 29.42 22.46 20.80 35.02 
59 26.80 26.54 20.21 43.06 
60 17.04 19.05 26.03 44.19 
61 16.19 17.65 26.86 24.22 
62 12.43 13.95 26.86 26.79 
63 11.10 12.81 — 27.95 
64 13.74 16.22 - 26.77 
65 15.68 16.21 20.55 24.80 
66 13.55 14.73 — 31.57 
67 15.91 15.35 23.97 30.71 
68 22.51 23.59 23.97 26.99 
69 15.42 14.33 18.89 29.22 
70 22.26 20.60 18.89 26.09 
71 20.19 22.64 17.72 40.05 
72 12.38 22.25 — 45.66 
73 12.13 30.53 — 49.60 
74 10.08 25.43 — 50.90 
75 17.68 36.14 25.35 46.95 
76 11.08 33.31 18.20 51.39 
77 21.81 30.59 20.36 42.90 
78 35.30 29.42 29.03 30.53 
79 38.01 33.81 28.41 40.17 












































1965 CROP COSTS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
($/ACKE) ($/ACRE) ($/ACRE) ($/ACRE) 
33.47 3C.63 24.90 37.21 
18.51 27.65 24.90 32.65 
22.53 27.71 24.90 41.29 
19.07 25.70 24.90 41.44 
11.66 17.99 24.90 33.62 
7.  no 15.52 — 33.29 
29.11 29.43 28.78 41.27 
17.76 19.65 - 39.78 
11.49 14.61 - 35.30 
20.66 25.01 - 40.55 
14.27 16.25 - 41.44 
9.60 23.36 - 34.25 
10.86 13.27 - 43.13 
10.05 16.39 — 35.08 
13.34 13.76 — 45.00 
10.17 12.97 — 36.59 
14.01 16.12 - 33.41 
9.3 5 17.28 — 36.12 
15.15 21.76 - 36.69 
12.35 17.88 — 30.01 
8.11 17.32 — 75.00 
10.93 16.47 - 72.17 
10.82 45.33 — 66.80 
14.21 31.38 - 68.94 
15.67 31.91 - 81.78 
7.86 17.81 - 68.13 
10.91 32.78 — 51.28 
5.16 20.60 - 51.40 
10.22 39.58 - 61.05 
20.17 28.64 — 70.58 
16.27 43.09 — 68.53 
20.91 22.46 — 118.22 
17.90 21.35 - 78.03 
11.29 22.66 — 104.36 
14.45 5C.74 — 89.68 
12.44 24.29 - 68.65 
11.33 20.44 - 58.07 
43.14 54.41 - 58.85 
37.66 52.86 40.01 54.92 









































1965 CPOP COSTS 
WHEAT FEED GRAINS SOYBEANS SILAGE 
{$/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
37.82 45.26 32.28 43.72 
36,96 42.56 35.77 50.66 
54.26 53.28 35.77 55.44 
- 4C.36 — 41.63 
- 21.11 - 35.27 
— 24.57 — 33.75 
16.93 18.28 28.78 38.29 
22.08 30.85 28.78 45.08 
21.97 17.36 — 46.86 
- 27.61 — 28.19 
12.27 17.92 — 36.76 
10.02 13,62 — 39.96 
- 30.48 — 24.91 
46.48 43.23 - 51.12 
26.61 3C.78 — 120.50 
26.35 23.67 — 58.07 
37.35 43.45 28.31 50.11 
- 52.80 — 68.25 
42.63 47.SI 37.68 64.91 
54.22 64.78 49.76 73.72 
52.57 7C.55 58.08 72.33 
- 45.74 39.90 29.35 
55.17 57.45 44.41 58.34 
48.11 48.87 34.42 54.75 
43.08 38.44 — 47.65 
30.09 30.55 18.66 43.77 
44.72 55.33 44.11 56.57 
29.11 29.93 28.78 42.03 
21.97 29.65 — 32.11 
17.68 32.08 — 51.64 
22.51 23.14 — 30.89 
20.14 24.98 — 64.26 
11.67 21.79 — 52.53 
51.58 62.03 — 60.04 
14.77 25.25 — 69.99 
10.89 19.45 — 83.96 





















































































1965 CROP COSTS 


































































1965 CROP COSTS 
HAY WILD HAY COTTON 

















19.63 7.75 — 
16.95 6.11 -














2C.74 6.14 — 
33.38 11.11 -
19.76 5.95 — 
20.53 6.82 — 















































1965 CROP COSTS 
HAY WILD HAY COTTON 









18.63 11.93 62.68 
19.44 10.04 82.13 
18.52 9.51 68.52 
37.12 7.73 87.38 
16.96 8.90 53.66 
43.85 5.24 58.88 
10.84 7.94 54.65 
13.84 14.90 77.45 
12.43 12.01 66.52 
1C.26 9.38 89.84 
12.44 10.21 74.57 

















57.84 13.39 204.68 
15.58 -  204.68 
16.46 -  142.29 
16.44 -  217.33 
515 
1965 CROP COSTS 
AREA HAY WILD HAY COTTON 
NC. ($/ACRE) ($/ACRE) (Î/ACRE) 
121 17.50 - 145.79 
122 14.58 12.87 137.60 
123 14.86 - 128.11 
124 14.62 - 117.07 
125 12.57 9.66 92.25 
126 13.24 10.76 80.52 
127 15.81 11.78 82.33 
128 17.96 12.53 82.04 
129 9.93 8.90 • 50.19 
130 29.56 14.35 96.12 
131 IE.95 30.22 87.18 
132 16.14 - 68.57 
133 37.12 11.66 185.98 
134 58.  14 15.69 223.75 
135 67.22 13.08 257.72 
136 81.26 — 239.89 
137 15.59 13.81 120.13 
138 25.05 — — 
139 23.33 — — 
140 19.94 — 178.09 
141 16.23 - 191.72 
142 14.66 — 100.41 
143 17.38 - 181.01 
144 18.45 — — 
145 23.36 5.48 -
146 12.89 9.59 134.07 
147 15.59 - 139.29 
148 16.58 11.17 82.18 
149 12.31 — 185.98 
150 14.03 5.21 — 
151 9.63 - — 
152 37.34 13.59 — 
153 25.41 12.41 — 
154 40.80 - 263.20 
155 34.30 13.67 — 
156 37.08 18.32 — 
157 48.49 14.38 204.68 
516 













































1965 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 










































1965 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS 
NO. 
42 0.990 0.010 
A3 0.990 0.010 
44 0.990 0.010 
45 0.890 0.110 
46 0.710 0.290 
47 0.630 0.370 
48 0.550 0.450 
49 0.740 0.260 
50 0.780 0.220 
51 0.630 0.370 
52 0.940 0.060 
53 0.920 0.080 
54 0.950 0.050 
55 0.970 0.030 
56 0.910 0.090 
57 0.960 0.040 
58 0.950 0.050 
59 0.990 0.010 
60 0.990 0.010 
61 0.990 0.010 
62 0.990 0.010 
63 1.000 — 
64 1.000 -
65 0.990 0.010 
66 0.990 0.010 
67 0.990 0.010 
68 0.990 0.010 
69 0.990 0.010 
70 0.990 0.010 
71 0.990 0.010 
72 1.000 -
73 1.000 — 
74 1.000 — 
75 0.990 0.010 
76 0.990 0.010 
77 0.990 0.010 
78 0.990 0.010 
79 0.910 0.090 
80 0.910 0.090 
81 0.910 0.090 
82 0.990 0.010 
519 
1965 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS 
NO. 
83 0.990 0.010 
84 0.990 0.010 
85 0.990 0.010 
86 0.990 0.010 
87 0.990 0.010 
88 0.990 0.010 
89 1.000 — 
90 0.990 0.010 
91 0.990 0.010 
92 0.990 0.010 
93 0.990 0.010 
94 0.990 0.010 
95 0.990 0.010 
96 1.000 -
97 0.990 0.010 
98 1.000 — 
99 1.000 — 
100 1.000 — 
101 1.000 — 
102 1.000 — 
103 1.000 — 
104 1.000 — 
105 1.000 — 
106 1.000 — • 
107 1.000 — 
108 1.000 — 
109 1.000 — 
110 1.000 — 
111 1.000 — 
112 1.000 — . 
113 1.000 — 
114 1.000 — 
115 1.000 — 
116 1.000 — 
117 1.000 — 
118 0.990 0.010 
119 0.990 0.010 
120 0.230 0.770 
121 0.180 0.820 
122 0.200 0.800 
123 0.560 0.440 
520 
1965 FEED GRAIN-SOYBEAN ROTATION WEIGHTS 
^(^EA FEED GRAINS SOYBEANS 
NO. 
124 0.940 0.060 
125 1.000 
126 0.990 0.010 
127 0.990 0.010 









137 0.110 0.890 
138 
139 0.980 0,020 
140 0.920 0.080 
141 0.990 0.010 
142 0.990 0.010 
143 0.990 0.010 
144 0.990 0.010 
145 0.990 0.010 
146 0.950 0.050 
147 0.750 0.250 
148 0.990 0.010 










1965 FEED GRAIN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SILAGE 
NO. 
1  0.461 0.519 
? 0.869 0.131 
3 0.975 0.025 
4 0.953 0.048 
5 0.872 0.120 
6 0.946 0.054 
7 0.993 0.007 
• 8  0.982 0.018 
9 0.948 0.053 
10 • 0 .991 0.009 
11 0.999 0.001 
12 0.994 0.006 
13 0.987 0.013 
14 0.954 0.046 
15 0.987 0.013 
16 0.984 0.016 
17 1.000 
18 0.960 0.040 
19 0.995 0.005 
20 0.992 0.008 
21 0.979 0.021 
22 0.981 0.019 
23 0.915 0.086 
24 0.960 0.040 
25 0.969 0.031 
26 0.990 0.010 
27 0.982 0.018 
28 0.972 0.028 
29 0.923 0.077 
30 0.953 0.048 
31 0.939 0.061 
32 0.424 0.577 
33 0.969 0.031 
34 0.906 0.095 
35 0.985 0.016 
36 0.974 0.026 
37 0.921 0.079 
38 0.976 0.024 
39 0.976 0.024 
40 0.954 0.047 
41 0.760 0.240 
522 
1965 FEED GRAIN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SILAGE 
NO. 
42 0.771 0.229 
43 0.838 0.162 
44 0.920 0.080 
45 0.976 0.024 
46 0.986 0.014 
47 0.959 0.041 
48 0.823 0.177 
49 0.956 0.044 
50 0.921 0.079 
51 0.968 0.032 
52 0.976 0.024 
53 0.932 0.018 
54 0.959 0.042 
55 0.949 0.051 
56 0.956 0.045 
57 0.342 0.158 
58 0.977 0.023 
59 0.787 0.212 
60 0.955 0.045 
61 0.941 0.070 
62 0.906 0.094 
63 0.959 0.041 
64 0.841 0.160 
65 0.951 0.049 
66 0.883 0.117 
67 0.911 0.090 
68 0.927 0.073 
69 0.975 0.026 
70 0.974 0.026 
71 0.961 0.039 
72 0.942 0.053 
73 0.836 0.114 
74 0.790 0.211 
75 0.938 0.063 
76 0.945 0.055 
77 0.972 0.028 
78 0.952 0.049 
79 0.892 0.108 
80 0.933 0.067 
81 0.937 0.063 













































1965 FEED GRAIN-SILAGE ROTATION WEIGHTS 





















































































































































1965 FEED GRAIN-SOYBEAN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS SILAGE 
NO. • 
1 0.481 — 0.519 
2 0.856 - 0.144 
3 0.975 — 0.025 
4 0.532 0.403 0.065 
5 0.492 0.262 0.246 
6 0.361 0.585 0.054 
7 0.719 0.270 0.011 
8 0.947 0.021 0.032 
9 0.891 0.020 0.089 
10 0.867 0.118 0.015 
11 0.884 0.115 0.001 
12 0.930 0.061 0.009 
13 0.955 0.027 0.018 
14 0.909 0.011 0.080 
15 0.946 0.031 0.023 
16 0.975 — 0.025 
17 0.991 0.009 0.000 
18 0.794 0.167 0.039 
19 0.993 0.001 0.006 
20 0.990 0.002 0.008 
21 0.891 0.066 0.043 
22 0.904 0.054 0.042 
23 0.450 0.452 0.098 
24 0.788 0.139 0.073 
25 0.046 0.941 0.013 
26 0.253 0.740 0.007 
27 0.974 — 0.026 
28 0.935 0.030 0.035 
29 0.895 0.005 0.100 
30 0.855 0.056 0.089 
31 0.871 0.013 0.116 
32 0.691 0.190 0.119 
33 0.717 0.236 0.047 
34 0.782 0.080 0.138 
35 0.894 0.088 0.013 
36 0.627 0.339 0.034 
37 0.711 0.187 0.102 
38 0.781 0.187 0.032 
39 0.812 0.155 0.033 
40 0.918 0.022 0.060 
41 0.698 0.008 0.294 
526 
1965 FEED GRAIN-SOYBEAN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS SILAGE 
NO. 
42 — — — 
43 0.832 0.001 0.167 
44 0.917 0.001 0.082 
45 0.667 0.093 0.040 
46 0.697 0.283 0.020 
47 0.600 0.348 0.052 
48 0.444 0.364 0.192 
49 0.671 0.239 0.090 
50 0.652 0.186 0.162 
51 0.556 0.394 0.050 
52 0.913 0.053 0.034 
53 0.896 0.079 0.025 
54 0.903 0.046 0.051 
55 0.898 0.030 0.072 
56 0.866 0.081 0.053 
57 0.791 0.025 0.184 
58 0.922 0.050 0.028 
59 0.734 0.006 0.260 
60 0.931 0.012 0.057 
61 0.939 0.001 0.060 
62 0.904 0.001 0.095 
63 0.959 - 0.041 
64 0.838 - 0.162 
65 0.948 0.002 0.050 
66 0.882 0.001 0.117 
67 0.910 0.001 0.089 
68 0.926 0.001 0.073 
69 0.974 0.001 0.025 
70 0.973 0.001 0.026 
71 0.958 0.001 0.041 
72 0.938 - 0.062 
73 0.880 - 0.120 
74 0.790 - 0.210 
75 0.933 0.001 0.066 
76 0.941 0.001 0.058 
77 0.969 0.001 0.030 
78 0.925 0.008 0.067 
79 0.786 0.080 0.134 
80 0.835 0.079 0.086 
81 0.837 0.082 0.081 
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1965 FEED GRAIN-SOYBEAN-SILAGE ROTATION WEIGHTS 
AREA FEED GRAINS SOYBEANS SILAGE 
NO. 
124 0.138 0.009 0.853 
125 0.983 — 0.017 
126 0.993 0.001 0.006 
127 0.966 0.002 0.032 
128 0.951 0.015 0.034 
129 0.974 — 0.026 
130 0.784 - 0.216 
131 0.862 - 0.138 
132 0.982 — 0.018 
133 0.670 0.001 0.329 
134 0.776 - 0.224 ; 
135 0.992 — • 0.008 
136 1.000 — 0.000 
137 0.106 0.871 0.023 
138 0.124 — 0.876 
139 0.685 0.001 0.314 
140 0.731 0.057 0.212 
141 0.957 0.001 0.042 . 
142 0.997 0.003 0.000 
143 0.941 0.003 0.056 
144 0.783 0.001 0.216 
145 0.823 0.001 0.176 
146 0.210 0.750 0.040 
147 0.718 0.062 0.220 
148 0.933 0.019 0.048 
149 — . - . — 
150 - -
151 - - . -
152 - - . 
153 - - -
154 - — -
155 — • , - - . 
156 - . -






























































































































1965 SILAGE-HAY ROTATION WEIGHTS 
AREA SILAGE HAY 
NO: 
42 0.140 0.861 
43 0.237 0.763 
44 0.245 0.755 
45 0.060 0.94 0 
46 0.126 0.874 
47 0.064 0.936 
48 0.063 0.933 
49 0.050 0.950 
50 0.063 0.937 
51 0.051 0.950 
52 0.060 0.940 
53 0.088 0.912 
54 0.497 0.503 
55 0.058 0.943 
56 0.325 0.675 
57 0.205 0.795 
58 0.457 0.543 
59 0.111 0.889 
60 0.059 0.941 
61 0.312 0.688 
62 0.212 0.788 
63 0.157 0.843 
64 0.282 0.718 
65 0.395 0.605 
66 0.026 0.974 
67 0.076 0.924 
68 0.117 0.883 
69 0.106 0.894 
70 0.226 0.774 
71 0.191 0.809 
72 0.035 0.965 
73 0.075 0.925 
74 0.207 0.793 
75 0.095 0.905 
76 0.227 0.773 
77 0-199 0.801 
78 0.227 0.773 
79 0.294 0.706 
SO 0.052 0.943 
81 0.239 0.761 
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Appendix A.7. Input-Output Coefficients 
for Yearling Feeder Calf Activities, 
























1954» 1965, AND E.M. MODEL YEARLING CALVES 
COST CONC. PROTEIN ROUGHAGE PASTURE YEARLING 
(DOLLARS (CWT.F.U. (CWT. (TON (AUM FEEDERS 
/HEAD) /HEAD) /HEAD) /HEAD) : /HEAD) (HEAD) 
28.52 1.70 0.45 1.00 3.39 0.99 
27.57 1.53 0.39 0.90 3.69 0.99 
26.72 1.50 0.34 0.75 4.12 0.99 
23.49 1.50 0.66 0.21 5.26 0.99 
26.27 0.60 0.16 0.12 5.85 0.99 
23.17 1.00 0.26 
1 
1 
? vn 4 .80 0.99 
22.46 1.51 0.69 0.19 5.37 0.99 
21.66 0.96 0.22 0.22 5.66 0.99 
20.50 1.05 0.19 0.62 4.25 0.99 
20.22 1.36 0.29 0.90 3.42 0.99 
20.68 1.36 0.29 0.90 3.42 0.99 
20.27 1.02 0.20 0.79 3.74 0.99 
18.77 0.46 0.31 0.49 5.00 0.99 
19.93 0.64 0.32 0.60 4.60 0.99 
22.42 1.45 0.27 0.84 3.51 0.99 
21.54 0.62 0.18 0.29 5.34 0.99 
535 
Appendix A.8. Input-Output Coefficients for 
Milk Cows, Beef Cows, Grain Finished 
Cattle and Hogs, 1954 Model 
536 
















1 28.52 3.38 5.56 3.80 
2 31.88 3.90 4.77 4.10 
3 24.25 2.96 3.12 5.46 
4 20.65 2.65 1.73 7.77 
5 31.96 3.88 0.46 7.40 
6 22.75 2.88 2.36 6;08 
7 28.63 3.62 3.40 7.21 
8 24.48 3.16 4.46 5113 
9 23.32 3.01 4.76 4^99 
10 27.15 3.45 3.17 6.70 
11 18.60 2.35 1.56 7196 
12 20.30 2.58 1.99 7.64 
13 21.85 2.78 3.46 6i70 
14 17.32 2.27 4.49 5103 
15 16.80 2.18 4.94 6102 
16 19.65 2.52 4.48 5.39 
17 . 16.68 2.16 4.60 4.68 
18 17.16 2.20 4.86 6.08 
19 25.51 3.08 3.43 7.79 






















1954 MILK COWS 


































































































































3.16 0.54 3.22 4.14 
5.01 0.54 2.25 5.42 
3.78 0.42 2.38 5.35 
4.59 0.66 0.32 8.04 
3.80 0.30 - 9.87 
2.94 0.35 1.66 6.18 
7.91 0.72 1.59 7.06 
5.27 0.45 2.28 5.39 
6.66 0.58 2.94 4.59 
6.61 0.61 1.38 7.16 
3.86 0.54 0.27 8.66 
2.58 0.44 0.37 9.34 
2.72 0.25 1.67 7.40 
3.55 0.33 1.97 6.95 
2.00 0.22 1.66 7.38 
1.99 0.29 1.46 8.24 
0.90 0.47 0.35 9.08 
0.91 0.47 1.37 7.33 
2.35 0.30 1.70 7.24 






















1954 BEEF COWS 










47.82 0.65 0.58 
47.36 0.63 0.60 
43.58 0.56 0.58 
34.79 0.42 0.57 
40.51 0.39 0.45 
35.67 0.56 0.64 
44.03 0.65 0.64 
46.80 0.66 0.53 
44.74 0.67 0.68 
44.38 0.65 0.70 
33.62 0.42 0.55 
35.14 0.55 0.65 
37.41 0.64 0.71 
36.20 0.65 0.71 
38.98 0.67 0.70 
36.65 0.62 0.67 
31.80 0.57 0.55 
35.68 0.60 0.59 
42.42 0.62 0.64 











































55.35 20.38 2.32 1.43 4.51 6.20 
54.80 20.38 2.32 1.43 4.51 6.20 
59.32 20.38 2.32 1.43 4.51 6.20 
56.64 20.38 2.32 1.43 4.51 6.20 
58.07 20.38 2.32 1.43 4.51 6.20 
56.18 20.38 2.32 1.43 4.51 6.20 
53.90 20.38 2.32 1.43 4.51 6.20 
54.06 20.38 2.32 1.43 4.51 6.20 
53.45 20.38 2.32 1.43 4.51 6.20 
53.77 20.38 2.32 1.43 4.51 6.20 
55.57 20.38 2.32 1.43 4.51 6.20 
51.95 20.38 2.32 1.43 4.51 6.20 
51.67 20.38 2.32 1.43 4.51 6.20 

























1 46.39 38.96 4.41 2.27 0.56 6.12 
2 46.39 38.96 4.41 2.27 0.56 6.12 
3 46.39 38.96 4.41 2.27 0.56 6.12 
4 46.39 38.96 4.41 2.27 0.56 6.12 
5 46.39 38.96 4.41 2.27 0.56 6.12 
6 46.39 38.96 4.41 2.27 0.56 6.12 
7 46.39 38.96 4.41 2.27 0.56 6.12 
8 46.39 38.96 4.41 2.27 0.56 6.12 
9 46.39 38.96 4.41 2.27 0.56 6.12 
10 46.39 38.96 4.41 2.27 0.56 6.12 
11 46.39 38.96 4.41 2.27 0.56 6.12 
12 44.84 38.96 4.41 2.27 0.56 6.12 
13 46.39 38.96 4.41 2.27 0.56 6.12 
14 46.39 38.96 4.41 2.27 0.56 6.12 
15 38.84 28.22 3.25 2.18 - 6.00 
16 39.39 28.22 3.25 2.18 - 6.00 
17 31.10 28.22 3.25 2.18 — 6.00 
18 39.40 28.22 3.25 2.18 6.00 
19 38.84 28.22 3.25 2.18 6.00 
20 .  28.36 28.22 3.25 2.18 — ' 6.00 
542 





















1 44.86 32.82 3.79 1.26 0.56 5.93 
2 44.86 32.82 3.79 1.26 0.56 5.93 
3 44.86 32.82 3.79 1.26 0.56 5.93 
4 44.86 32.82 3.79 1.26 0.56 5.93 
5 44.86 32.82 3.79 1.26 0.56 5.93 
6 44.86 32.82 3.79 1.26 0.56 5.93 
7 44.86 32.82 3.79 1.26 0.56 5.93 
8 44.86 32.82 3.79 1.26 0.56 5.93 
9 44.86 32.82 3.79 1.26 0.56 5.93 
10 44.86 32.82 3.79 1.26 0.56 5.93 
11 44.86 32.82 3.79 1.26 0.56 5.93 
12 43.36 32.82 3.79 1.26 0.56 5.93 
13 44.86 32.82 3.79 1.26 0.56 5.93 
14 44.86 32.82 3.79 1.26 0.56 5.93 
15 32.28 34.44 3.98 1.31 5.93 
16 33.42 34.44 3.98 1.31 5.93 
17 24.45 34.44 3.98 1.31 5.93 
18 33.00 34.44 3.98 1.31 5.93 
19 32.28 34.44 3.98 1.31 - 5.93 










































.  /HEAD) 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
41.92 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
42.44 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
43.94 41.36 4.84 0.82 0.56 5.93 
32.28 43.36 5.07 0.85 - 5.93 
33.42 43.36 5.07 0.85 - 5.93 
24.45 43.36 5.07 0.85 - 5.93 
33.00 43.36 5.07 0.85 5.93 
32.28 43.36 5.07 0.85 - 5.93 






















1954 FED BEEF—SOUTHERN DEFERRED PLAN 
COST CONC. PROTEIN ROUGHAGE PASTURE BEEF PROD. 
(DOLLARS (CWT.F.U. (CHT. (TON (AUM (CWT. 
/HEAD) /HEAD) /HEAD) /HEAD) /HEAD) /HEAD) 
— — — — — — 
39.39 25.34 2.95 0.76 4.24 6.01 
40.74 25.34 2.95 0.76 4.24 6.01 
38.96 25.34 2.95 0.76 4.24 6.01 
38.38 25.34 2.95 0.76 4.24 6.01 











































37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.26 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 6.34 
37.76 33.80 3.95 0.40 0.64 : 6 .34 
21.77 29.91 3.71 0.39 - 6.05 
22.08 29.91 3.71 0.39 6.05 
15.72 29.91 3.71 0.39 6.05 
22.00 29.91 3.71 0.39 . - 6.05 
21.77 29.91 3.71 0.39 6.05 








































40.74 27.04 3.13 0.91 1.22 6.49 
40.74 27.04 3.13 0.91 1.22 6.49 
40:74 27.04 3.13 0.91 1.22 6.49 
40.74 27.04 3.13 0.91 1.22 6.49 
40;74 27.04 3.13 0.91 1.22 6*49 
40.74 27.04 3.13 0.91 1.22 6.49 
40.74 27.04 3.13 0.91 1.22 6.49 
40174 27.04 3.13 0.91 1.22 6.49 
40.74 27.04 3.13 0.91 1.22 6.49 
40.74 27.04 3.13 0.91 1.22 6:49 
40.74 27.04 3.13 0.91 1.22 6.49 
39.37 27.04 3.13 0.91 1.22 6i49 
40i74 27.04 3.13 0.91 1.22 6149 
40.74 27.04 3.13 0.91 1.22 6i49 
24.30 28.56 3.29 1.54 . - 6.49 
25.07 28.56 3.29 1.54 - 6.49 
17.88 28.56 3.29 1.54 - 6;49 
28.05 28.56 3.29 1.54 - 6.49 
24.30 28.56 3.29 1.54 - 6'. 49 










































39-81 30.78 3.59 0.45 1.22 6.52 
39.81 30.78 3.59 0.45 1.22 6.52 
39:81 30.78 3.59 0.45 1.22 6.52 
39.81 30.78 3.59 0.45 1.22 6.52 
39181 30.78 3.59 0.45 1.22 6:52 
39.81 30.78 3.59 0.45 1.22 6.52 
39.81 30.78 3.59 0.45 1.22 6152 
39.81 30.78 3.59 0.45 1.22 6.52 
39.81 30.78 3.59 0.45 1.22 6.52 
39.81 30.78 3.59 0.45 1.22 6L52 
39.81 30.78 3.59 0.45 1.22 6;52 
38.44 30.78 3.59 0.45 1.22 6; 52 
39.81 30.78 3.59 0.45 1.22 6.52 
39.81 30.78 3.59 0.45 1.22 6.52 
24.30 35.20 4.10 0.51 - 0i52 
25.07 35.20 4.10 0.51 - . 6.52 
17.88 35.20 4.10 0.51 - 6.52 
28.05 35.20 4.10 0.51 - 6.52 
24.30 35.20 4.10 0.51 - 6i52 

























COST CONCENTRATES PROTEIN 
(DOLLARS (CWT. (CWT. 
PER CWT.) PER CWT.) PER CWT.) 
5.25 4.87 0.53 
5.64 5.16 0.56 
5.39 5.01 0.55 
4.47 5.11 0.57 
6.19 5.20 0.58 
4.71 5.07 0.55 
4.15 4.85 0.55 
4.60 5.20 0.58 
4.21 4.96 0.55 
4.82 4.77 0.54 
5.28 4.83 0.53 
6.64 5.20 0.58 
4.24 5.15 0.57 
4.72 5.10 0.58 
6.69 4.71 0.53 
5.63 4.73 0.53 
5.74 4.71 0.52 
7.30 4.71 0.54 
6.56 5.20 0.57 
5.49 5.12 0.56 
549 
Appendix A.9. Input-Output Coefficients for 
Milk CowSj Beef Cows, Grain Finished 
Cattle and Hogs, 19^5 Model 
















1 43.71 5.12 5.07 3.66 
2 49.23 6.01 5.45 3.94 
3 37.43 4.50 4.72 5.62 
4 32.09 4.08 2.77 7.64 
5 50.21 6.07 0.04 5.00 
6 34.67 4.29 3.70 6.21 
7 43.58 5.46 4.69 6.61 
8 36.96 4.73 5.72 5.13 
9 34.89 4.46 5.47 4.92 
10 41.68 5.25 4.87 6.70 
11 28.07 3.49 2.91 8.13 
12 31.65 3.97 3.36 7.86 
13 33.39 4.20 4.02 6.72 
14 25.04 3.25 5.90 4.67 
15 25.11 3.23 7.19 6.00 
16 30.47 3.86 6.49 5.15 
17 24.60 3.12 6.26 4.66 
18 25.87 3.29 7.98 5.99 
19 40.43 4.81 5.81 7.91 
























1965 MILK COWS 













199.65 86.62 1.09 0.37 
194.12 87.11 1.20 0.37 
159.92 64.97 1.08 0.36 
136.60 49.55 1.14 0.32 
132.27 80.08 1.03 0.28 
148.14 53.52 0.88 0.39 
199.20 89.06 1.31 0.35 
192.39 91.10 1.54 0.33 
199.84 90.30 1.37 0.34 
210.17 75.55 1.33 0.34 
133.23 42.85 0.99 0.35 
158.71 63.68 1.22 0.34 
216.28 66.66 1.36 0.35 
209.94 68.15 1.42 0.32 
207.41 82.85 1.52 0.29 
198.69 75.11 1.52 0.31 
156.83 92.84 1.11 0.34 
198.88 87.14 1.39 0.32 
215.77 86.27 1.40 0.32 




































3.16 0.5.4 3.22 4.14 
5.01 0.54 2.25 5.42 
3.78 0.42 2.38 5.35 
4.59 0.66 0.32 8.04 
3.80 0.30 — 9.87 
2.94 0.35 1.66 6.18 
7.91 0.72 1.59 7.06 
5.27 0.45 2.28 5.39 
6.  66 0.58 2.94 4.59 
6.61 0.61 1.38 7.16 
3.86 0.54 0.27 8.66 
2.58 0.44 0.37 9.34 
2.72 0.25 1.67 7.40 
3.55 0.33 1.97 6.95 
2.00 0.22 1.66 7.38 
1.99 0.29 1.46 8.24 
0.90 0.47 0.35 9.08 
0.91 0.47 1.37 7.33 
2.35 0.30 1.70 7.24 
























1965 BEEF COWS 










55.87 0.68 0.60 
52.65 0.73 0.60 
37.82 0.67 0.59 
33.22 0.56 0.58 
28.05 0.52 0.51 
36.08 0.65 0.65 
49.14 0.72 0.62 
52.04 0.73 0.62 
51.19 0.74 0.64 
46.10 0.73 0.66 
31.30 0.55 0.56 
32.32 0.62 0.63 
40.50 0.72 0.68 
38.56 0.76 0.70 
36.74 0.75 0.68 
35.68 0.72 0.66 
32.45 0.65 0.59 
40.10 0.69 0.60 
45.65 0.73 0.64 











































50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
50.64 18.61 2.13 1.31 4.06 6.20 
43.49 18.61 2.13 1.31 4.06 6.20 
45.96 18.61 2.13 1.31 4.06 6.20 
45.96 18.61 2.13 1.31 4.06 6.20 










































45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 .0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
45.46 37.16 3.83 1.88 0.38 6.37 
39.46 22.01 2.63 1.60 - 6.00 
41.70 37.16 3.83 1.88 0.38 6.37 
41.70 37.16 3.83 1.88 0.38 6.37 
37.67 22.01 2.63 1.60 - 6.00 
37.81 22.01 2.63 1.60 - 6.00 
30.48 22.01 2.63 1.60 - 6.00 
37.82 22.01 2.63 1.60 - 6.00 
37.29 22.01 2.63 1.60 - 6.00 










































43.96 30.28 3.27 1.18 0.38 5.93 
43-96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
43.96 30.28 3.27 1.18 0.38 5.93 
38.16 28.92 2.67 1.10 - 5.94 
40.32 30.28 3.27 1.18 0.38 5.93 
40.32 30.28 3.27 1.18 0.38 5.93 
31.31 28.92 2.67 1.10 - 5.94 
32.08 28.92 2.67 1.10 - 5.94 
23.96 28.92 2.67 1.10 - 5.94 
31.66 28.92 2.67 1.10 - 5.94 
30.99 28.92 2.67 1.10 - 5.94 











































43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
43.06 38.19 3.83 0.76 0.38 5.94 
37.35 36.22 3.63 0.71 — 5.93 
39.47 38.19 3.83 0.76 0.38 5.94 
39.47 38.19 3.83 0.76 0.38 5.94 
31.31 36.22 3.63 0.71 — 5.93 
32.08 36.22 3.63 0.71 - 5.93 
23.96 36.22 3.63 0.71 — 5.93 
31.68 36.22 3.63 0.71 — 5.93 
30.99 36.22 3.63 0.71 — 5.93 
21.71 36.22 3.63 0.71 _ 5.93 
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1965 FED BEEF—SOUTHERN DEFERRED PLAN 
REG. COST CONC. PROTEIN ROUGHAGE PASTURE BEEF PROD 
NO. (DOLLARS (CWT.F.U. (CWT. (TON (AUM (CWT. 
1 
/HEAD) /HEAD) /HEAD) /HEAD) /HEAD) /HEAD) 
2 
3 34.03 23.14 2.39 0.73 3.73 6.02 
4 34.03 23.14 2.39 0.73 3.73 6.02 
5 34.03 23.14 2.39 0.73 3.73 6.02 






































1965 FED BEEF—SHORT FED YEARLINGS PLAN 
COST CONC. PROTEIN ROUGHAGE PASTURE BEEF PROD. 
(DOLLARS (CWT.F.U. (CWT. (TON (AUM (CWT. 
/HEAD) /HEAD) /HEAD) /HEAD) /HEAD) /HEAD) 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
37.00 30.79 2.62 0.37 0.64 6.34 
32.79 26.43 2.68 0.33 - 6.05 
34.65 30.79 2.62 0.37 0.64 6.34 
34.65 30.79 2.62 0.37 0.64 6.34 
21.11 26.43 2.68 0.33 - 6.05 
21.20 26.43 2.68 0.33 - 6.05 
15.41 26.43 2.68 0.33 - 6.05 
21.12 26.43 2.68 . 0 .33 — 6.05 
20.90 26.43 2.68 0.33 — 6.05 
13.10 26.43 2.68 0.33 • — 6.05 





















1 39.93 26.24 2.80 0.91 0.64 6.50 
2 39.93 26.24 2.80 0.91 0.64 6.50 
3 39.93 26.24 2.80 0.91 0.64 6.50 
4 39.93 26.24 2.80 0.91 0.64 6.50 
5 39.93 26.24 2.80 0.91 0.64 6.50 
6 39.93 26.24 2.80 0.91 0.64 6.50 
7 39.93 26.24 2.80 0.91 0.64 6.50 
8 39.93 26.24 2.80 0.91 0.64 6.50 
9 39.93 26.24 2.80 0.91 0.64 6.50 
10 39.93 26.24 2.80 0.91 0.64 6.50 
11 39.93 26.24 2.80 0.91 0.64 6.50 
12 34.65 23.70 2.58 0.97 - 6.49 
13 36.61 26.24 2.80 0.91 0.64 6.50 
14 36.61 26.24 2.80 0.91 0.64 6.50 
15 23.57 23.70 2.58 0.97 - 6.49 
16 24.07 23.70 2.58 0.97 — 6.49 
17 17.52 23.70 2.58 0.97 — 6.49 
18 26.93 23.70 2.58 0.97 - 6.49 
19 23.33 23.70 2.58 0.97 - 6.49 
























1965 FED BEEF—YEARLINGS NO SILAGE PLAN 
COST CONC. PROTEIN ROUGHAGE PASTURE BEEF PROD. 
(DOLLARS (CWT.F.U. (CHT. (TON (AUM (CWT. 
/HEAD) /HEAD) /HEAD) /HEAD) /HEAD) /HEAD) 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
39.01 30.16 3.10 0.44 0.64 6.54 
33.83 29.41 3.02 0.43 - 6.52 
35.75 30.16 3.10 0.44 0.64 6.54 
35.75 30.16 3.10 0.44 0.64 6.54 
23.57 29.41 3.02 0.43 - 6.52 
24.07 29.41 3.02 0.43 - . 6.52 
17.52 29.41 3.02 0.43 - 6.52 
26.93 29.41 3.02 0.43 - 6.52 
23.33 29.41 3.02 0.43 - 6.52 

























COST CONCENTRATES PROTEIN 
(COLLARS (CWT. (CWT. 
PER CWT.) PER CWT.) PER CWT.) 
5.98 5.25 0.59 
6.63 5.60 0.62 
5.02 5.06 0.56 
4.14 5.31 0.59 
4.26 5.12 0.57 
4.70 5.60 0.62 
4.50 5.11 0.57 
4.66 5.60 0.62 
4.54 5.60 0.62 
4.52 5.18 0.58 
4.33 5.06 0.56 
5.63 5.42 0.60 
4.65 5.60 0.62 
4.56 5.06 0.56 
6.47 5.06 0.56 
6.16 5.29 0.59 
5.31 5.06 0.56 
6.96 5.06 0.56 
6.41 5.40 0.60 
4.89 5.60 0.62 
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Appendix A.10. Input-Output Coefficients 
Milk Cows, Beef Cows, Grain Finished 





































45.80 6.00 5.90 3.73 
45.10 5.91 5.63 4.03 
43.80 5.75 4.52 5.59 
43.20 5.68 2.76 7.11 
51.70 6.79 1.59 5.89 
39.10 5.13 3.73 6.45 
45.70 5.98 4.51 7.06 
45.70 5.99 5.20 4.74 
43.30 5.67 5.31 4.65 
44.70 5.86 4.31 6.44 
39.00 5.14 2.61 7.85 
45.40 5.97 3.24 7.60 
45.10 5.91 4.92 6.63 
41.40 5.43 5.56 4.70 
31.80 4.20 7.06 5.44 
33.40 4.41 7.99 4.84 
34.10 4.50 7.76 4.52 
33.40 4.41 8.22 5.54 
33.40 4.41 6.14 7.35 























E.M. MODEL MILK COWS 













184.53 110.04 2.87 0.33 
176.87 117.04 3.06 0.33 
124.09 104.96 2.99 0.33 
112.38 89.72 2.73 0.33 
130.34 85.13 2.59 0.33 
118.63 95.78 2.83 0.33 
172.96 113.76 3.08 0.33 
172.18 116.30 3.08 0.33 
176.09 112.58 3.08 0.33 
176.09 107.05 3.08 0.33 
112.38 80.82 2.65 0.33 
132.69 99.88 2.83 0.33 
178.43 107.51 3.08 0.33 
170.62 104.40 3.20 0.33 
171.37 108.74 2.95 0.33 
165.91 111.87 3.13 0.33 
149.65 116.06 3.08 0.33 
176.84 122.42 3.08 0.33 
179.97 111.78 3.08 0.33 
172.16 124.43 3.08 0.33 
















1 2.00 0.35 3.31 4.14 
2 2.00 0.22 2.49 5i42 
3 2.00 0.23 2.52 5.35 
4 2.00 0.29 0.53 8.04 
5 2.00 0.16 0.14 9187 
6 2.00 0.24 1.82 6118 
7 2.00 0.18 2.06 7.06 
8 2.00 0.17 2.55 5.39 
9 2.00 0.18 3.31 4.59 
10 2.00 0.19 1.75 7.16 
11 2.00 0.28 0.41 8.66 
12 2.00 0.35 0.42 9.34 
13 2.00 0.19 1.73 7140 
14 2.00 0.19 2.10 6.95 
15 2.00 0.23 1.66 7138 
16 2.00 0.30 1.46 8.24 
17 0-90 0.48 0.35 9108 
18 0.92 0.47 1.37 7.33 
19 2.00 0.26 1.73 7.24 













































,M. MODEL BEEF COWS 


































































35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 . 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
35.45 18.61 2.13 1.31 4.06 6.20 
30.44 18.61 2.13 1.31 4.06 6.20 
32.17 18.61 2.13 1.31 4.06 6.20 










































31.82 37.16 3.83 1.88 0.38 6.37 
31.32 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
31.82 37.16 3.83 1.88 0.38 6.37 
25.00 22.01 2.63 1.60 - 6.00 
27.50 37.16 3.83 1.88 0.38 6.37 
27.50 37.16 3.83 1.88 0.38 6.37 
27.50 22.01 2.63 1.60 - 6.00 
25.00 22.01 2.63 1.60 - 6.00 
25.00 22.01 2.63 1.60 - 6.00 
25.00 22.01 2.63 1.60 - 6.00 
25.00 22.01 2.63 1.60 - 6.00 
25.00 22.01 2.63 1.60 — 6.00 
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E.M. MODEL FED BEEF—CALVES ON SILAGE PLAN 













1 30.77 30.28 3.27 1.18 0.38 5.93 
2 30.77 30.28 3.27 1.18 0.38 5.93 
3 30.77 30.28 3.27 1.18 0.38 5.93 
4 30.77 30.28 3.27 1.18 0.38 5.93 
5 30.77 30.28 3.27 1.18 0.38 5.93 
6 30.77 30.28 3.27 1.18 0.38 5.93 
7 30.77 30.28 3.27 1.18 0.38 5.93 
8 30.77 30.28 3.27 1.18 0.38 5.93 
9 30.77 30.28 3.27 1.18 0.38 5.93 
10 30.77 30.28 3.27 1.18 0.38 5.93 
11 30.77 30.28 3.27 1.18 0.38 5.93 
12 19.54 28.92 2.67 1.10 - 5.94 
13 21.49 30.28 3.27 1.18 0.38 5.93 
14 __ 21.49 30.28 3.27 1.18 0.38 5.93 
15 21.49 28.92 2.67 1.10 - 5.94 
16 19.54 28.92 2.67 1.10 - 5.94 
17 19.54 28.92 2.67 1.10 - 5.94 
18 19.54 28.92 2.67 1.10 - 5.94 
19 19.54 28.92 2.67 1.10 - 5.94 
























E.M. MODEL FED BEEF—CALVES NO SILAGE PLAN 
COST CONC. PROTEIN ROUGHAGE PASTURE BEEF PROD. 
(DOLLARS (CWT.F.U. (CWT. (TON (AUM (CWT. 
/HEAD) /HEAD) /HEAD) /HEAD) /HEAD) /HEAD) 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
30.14 38.19 3.83 0.76 0.38 5.94 
19.53 36.22 3.63 0.71 - 5.93 
21.48 38.19 3.83 0.76 0.38 5.94 
21.48 38.19 3.83 0.76 0.38 5.94 
21.48 36.22 3.63 0.71 — 5.93 
19.53 36.22 3.63 0.71 - 5.93 
19.53 36.22 3.63 0.71 - 5.93 
19.53 36.22 3.63 0.71 - 5.93 
19.53 36.22 3.63 0.71 5.93 
























E.M. MODEL FED BEEF—SOUTHERN DEFERRED PLAN 
COST CONC. PROTEIN ROUGHAGE PASTURE BEEF PROD. 
(DOLLARS (CWT.F.U. (CWT. (TON (AUM (CWT. 
/HEAD) /HEAD) /HEAD) /HEAD) /HEAD) /HEAD) 
23.82 23.14 2.39 0.73 3.73 6.02 
23.82 23.14 2.39 0.73 3.73 6.02 
23.82 23.14 2.39 0.73 3.73 6.02 
























E.M. MODEL FED BEEF—SHORT FED YEARLINGS PLAN 
COST CONC. PROTEIN ROUGHAGE PASTURE BEEF PROD, 
(DOLLARS (CWT.F.U. (CWT. (TON (AUM (CWT. 
/HEAD) /HEAD) /HEAD) /HEAD) /HEAD) /HEAD) 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
25.90 30.79 2.62 0.37 0.64 6.34 
11.70 26.43 2.68 0.33 -  6.05 
12.87 30.79 2.62 0.37 0.64 6.34 
12.87 30.79 2.62 0.37 0.64 6.34 
12.87 26.43 2.68 0.33 -  6.05 
11.70 26.43 2.68 0.33 -  6.05 
11.70 26.43 2.68 0.33 -  6.05 
11.70 26.43 2.68 0.33 -  6.05 
11.70 26.43 2.68 0.33 -  6.05 





































































































































27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
27.31 30.16 3.10 0.44 
13.84 29.41 3.02 0.43 
15.22 30.16 3.10 0.44 
15.22 30.16 3.10 0.44 
15.22 29.41 3.02 0.43 
13.84 29.41 3.02 0.43 
13.84 29.41 3.02 0.43 
13.84 29.41 3.02 0.43 
13.84 29.41 3.02 0.43 
13.84 29.41 3.02 0.43 
SILAGE PLAN 




















































































































Appendix A.11. Cost Coefficients for 






















1954 EXOGENOUS FEED COSTS 
EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
FEED-1 FEED-2 FEED-3 FEED-4 
{$/CWT. F.U.) {$/CWT. F.U.) {$/CWT. F.U.) ($/CWT. F.U.) 
3.08 5.31 2.67 2.74 
2-99 5.75 2.66 2.77 
3.01 6.00 2.75 2.86 
3.01 6.18 2.75 2.91 
3.01 5.85 2.75 2.90 
3.04 6.04 2.50 2.66 
3.04 6.00 2.61 2.72 
3.00 6.02 2.59 2.69 
2.68 6.24 2.59 2.32 
2.87 6.07 2.53 2.45 
3.12 5.80 2.41 2.49 
2.93 5.88 2.63 2.33 
2.93 6.02 2.63 2.22 
2.92 6.32 2.63 2.56 
3.43 6.00 2.63 2.29 
3.14 5.96 2.63 2.48 
3.61 6.22 2.63 2.81 
3.26 5.94 2.63 2.53 
3.36 6.00 2.63 2.37 
2.76 6.28 2.63 2.86 
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1965 EXOGENOUS FEED COSTS 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. FEED-1 FEED-2 FEED-3 FEED-4 
($/CWT. F.U.) ($/CWT. F.U.) (*/CWT. F.U.) ($/CWT. F.U. 
1 2.92 4.75 2.33 2.54 
2 2.92 5.19 2.40 2.56 
3 3.14 5.20 2.40 2.68 
4 3.21 5.20 2.40 2.70 
5 2.94 5.20 2.40 2.80 
6 2.98 5.45 2.31 2.42 
7 2.93 5.60 2.31 2.60 
8 2.94 5.80 2.34 2.60 
9 2.48 5.70 2.14 2.12 
10 2.83 5.50 2.09 2.30 
11 3.06 5.50 2.09 2.26 
12 3.15 5.50 2.09 2.08 
13 2.82 5.50 2.09 2.04 
14 2.72 5.50 2.09 2.34 
15 3.18 5.50 2.09 2.20 
16 3.08 5.50 2.09 2.28 
17 3.33 5.50 2.09 2.78 
18 3.30 5.50 2.09 2.28 
19 3.42 5.50 2.09 2.50 
20 3.27 5.50 2.09 2.96 
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Appendix A.12. Cost Coefficients for 
Transportation Activities, 195^ Model 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U.) 
REG .  CITY REG .  CITY WHEAT FEED 
NO. NO. GRAINS 
3 RICHMOND 1 BOSTON 0.543 -
3 RICHMOND 2 SCRANTON 0.335 -
3 RICHMOND 4 ATLANTA 0.234 -
3 RICHMOND 5 TAMPA 0.374 -
3 RICHMOND 6 NASHVILLE 0.278 — 
3 RICHMOND 11 JACKSON 0.415 -
4 ATLANTA 1 BOSTON 0.873 -
4 ATLANTA 2 SCRANTON 0.739 — 
4 ATLANTA 3 RICHMOND 0.234 -
4 ATLANTA 5 TAMPA 0.206 . -
4 ATLANTA 6 NASHVILLE 0.325 — 
4 ATLANTA 11 JACKSON 0.561 -
5 TAMPA 1 BOSTON 1.119 -
5 TAMPA 2 SCRANTON 1.010 — 
5 TAMPA 3 RICHMOND 0.374 -
5 TAMPA 4 ATLANTA 0.206 -
5 TAMPA 6 NASHVILLE 0.720 -
5 TAMPA 11 JACKSON 0.300 -
6 NASHVILLE 1 BOSTON - 0.833 
6 NASHVILLE 2 SCRANTON - 0.626 
6 NASHVILLE 3 RICHMOND - 0.357 
6 NASHVILLE 4 ATLANTA . - 0.410 
6 NASHVILLE 5 TAMPA , - 0.412 
6 NASHVILLE 8 LANSING , - 0.395 
6 NASHVILLE 9 MINNEAPOLIS - 0.940 
6 NASHVILLE 11 JACKSON - 0.173 
6 NASHVILLE 12 FORT WORTH - 0.802 
6 NASHVILLE 13 GRAND ISLAND - 0.975 
6 NASHVILLE 14 ABERDEEN — 1.226 
6 NASHVILLE 15 HELENA — 2.061 
6 NASHVILLE 16 DENVER - 1.284 
6 NASHVILLE 17 PHOENIX - 1.870 
6 NASHVILLE 18 SALT LAKE CITY - 1.841 
6 NASHVILLE 19 PORTLAND - 2.671 
6 NASHVILLE 20 SAN FRANCISCO — 2.629 
7 COLUMBUS 1 BOSTON 0.382 0.473 
7 COLUMBUS 2 SCRANTON 0.364 0.457 
7 COLUMBUS 3 RICHMOND 0.597 0.522 
7 COLUMBUS 4 ATLANTA 0.520 0.554 
7 COLUMBUS 5 TAMPA 0.357 0.625 
7 COLUMBUS 6 NASHVILLE 0.516 0.467 
7 COLUMBUS 8 LANSING 0.306 0.348 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION CQST($/CWT .  F.U. 
REG .  CITY REG .  CITY WHEAT FEED 
NO. NO. GRAINS 
7 COLUMBUS 9 MINNEAPOLIS 0.730 0.826 
7 COLUMBUS 10 BURLINGTON 0.527 — • 
7 COLUMBUS 11 JACKSON 0.309 0.463 
7 COLUMBUS 12 FORT WORTH . - 1.285 
7 COLUMBUS 13 GRAND ISLAND - 0.938 
7 COLUMBUS 14 ABERDEEN — 1.082 
7 COLUMBUS 15 HELENA - 1.849 
7 COLUMBUS 16 DENVER — 1.269 
7 COLUMBUS 17 PHOENIX — 1.930 
7 COLUMBUS 18 SALT LAKE CITY — 1.750 
7 COLUMBUS 19 PORTLAND — 2.498 
7 COLUMBUS 20 SAN FRANCISCO — 2.512 
8 LANSING 1 BOSTON 0.409 0.494 
8 LANSING 2 SCRANTON 0.295 0.438 
8 LANSING 3 RICHMOND 0.303 0.828 
8 LANSING 4 ATLANTA 0.289 0.488 
8 LANSING 5 TAMPA 0.418 0.899 
8 LANSING 6 NASHVILLE 0.534 0.542 
- 8 LANSING 7 COLUMBUS 0.306 — 
8 LANSING 9 MINNEAPOLIS 0.616 0.911 
8 LANSING 10 BURLINGTON 0.415 — 
8 LANSING 11 JACKSON 0.312 0.876 
8 LANSING 12 FORT WORTH — 1.615 
8 LANSING 13 GRAND ISLAND — 0.872 
3 LANSING 14 ABERDEEN — 0.935 
8 LANSING 15 HELENA — 1.587 
8 LANSING 16 DENVER — 1.190 
8 LANSING 17 PHOENIX — 1.783 
8 LANSING 18 SALT LAKE CITY — 1.571 
8 LANSING 19 PORTLAND - 2.180 
8 LANSING 20 SAN FRANCISCO — 2.234 
9 MINNEAPOLIS 1 BOSTON 1.053 1.221 
9 MINNEAPOLIS 2 SCRANTON 0.887 1.028 
9 MINNEAPOLIS 3 RICHMOND 0.916 1.097 
9 MINNEAPOLIS 4 ATLANTA 0.826 0.990 
9 MINNEAPOLIS 5 TAMPA 1.184 1.417 
9 MINNEAPOLIS 6 NASHVILLE 0.648 0.922 
9 MINNEAPOLIS 7 COLUMBUS 0.584 -
9 MINNEAPOLIS 8 LANSING 0.616 0.682 
9 MINNEAPOLIS 10 BURLINGTON 0.347 — 
9 MINNEAPOLIS 11 JACKSON 0.621 1.107 
9 MINNEAPOLIS 12 FORT WORTH — 0.657 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U.) 
REG .  CITY REG .  CITY WHEAT FEED 
NO. NO. GRAINS 
9 MINNEAPOLIS 13 GRAND ISLAND 0.472 
9 MINNEAPOLIS 14 ABERDEEN - 0.404 
9 MINNEAPOLIS 15 HELENA - 0.549 
9 MINNEAPOLIS 16 DENVER - . 0.582 
9 MINNEAPOLIS 17 PHOENIX — 1.134 
9 MINNEAPOLIS 18 SALT LAKE CITY - 0.842 
9 MINNEAPOLIS 19 PORTLAND — 1.172 
9 MINNEAPOLIS 20 SAN FRANCISCO - 1.364 
10 BURLINGTON 1 BOSTON 0.843 1.088 
10 BURLINGTON 2 SCRANTON 0.753 1.015 
10 BURLINGTON 3 RICHMOND 0.706 0.988 
10 BURLINGTON 4 ATLANTA 0.576 0.807 
10 BURLINGTON 5 TAMPA 0.934 1.306 
10 BURLINGTON 6 NASHVILLE 0.398 0.556 
10 BURLINGTON 7 COLUMBUS 0.651 — 
10 BURLINGTON 8 LANSING 0.434 0.483 
10 BURLINGTON 9 MINNEAPOLIS 0.370 0.421 
10 BURLINGTON 11 JACKSON 0.537 0.770 
10 BURLINGTON 12 FORT WORTH 0.600 0.663 
10 BURLINGTON 13 GRAND ISLAND — 0.433 
10 BURLINGTON 14 ABERDEEN — 0.474 
10 BURLINGTON 15 HELENA — 0.646 
10 BURLINGTON 16 DENVER — 0.555 
10 BURLINGTON 17 PHOENIX — 0.981 
10 BURLINGTON 18 SALT LAKE CITY — 0.823 
10 BURLINGTON 19 PORTLAND — 1.316 
10 BURLINGTON 20 SAN FRANCISCO — 1.325 
11 JACKSON 1 BOSTON — 1.966 
11 JACKSON 2 SCRANTON — 1.586 
11 JACKSON 3 RICHMOND - 0.676 
11 JACKSON 4 ATLANTA — 0.246 
11 JACKSON 5 TAMPA — 0.490 
11 JACKSON 6 NASHVILLE . — 0.247 
11 JACKSON 8 LANSING ^ — 1.226 
11 JACKSON 9 MINNEAPOLIS — 1.127 
11 JACKSON 12 FORT WORTH - 0.538 
11 JACKSON 13 GRAND ISLAND — 1.094 
11 JACKSON 14 ABERDEEN — 1.338 
11 JACKSON 15 HELENA — 2.072 
11 JACKSON 16 DENVER - 2.027 
11 JACKSON 17 PHOENIX — 1.512 
11 JACKSON 18 SALT LAKE CITY . - ' 1.747 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U.) 
REG .  CITY REG .  CITY WHEAT FEED 
NO. NO. GRAINS 
11 JACKSON 19 PORTLAND - 2.592 
11 JACKSON 20 SAN FRANCISCO - 2.284 
12 FORT WORTH 1 BOSTON 1.691 1.481 
12 FORT WORTH 2 SCRANTON 1.369 1.658 
12 FORT WORTH 3 RICHMOND 1.156 1.495 
12 FORT WORTH 4 ATLANTA 0.691 1.015 
12 FORT WORTH 5 TAMPA 0.972 1.257 
12 FORT WORTH 6 NASHVILLE 0.628 0.924 
12 FORT WORTH 7 COLUMBUS 0.941 — 
12 FORT WORTH 8 LANSING 1.019 1.500 
12 FORT WORTH 9 MINNEAPOLIS 0.464 0.983 
12 FORT WORTH 10 BURLINGTON 0.382 -
12 FORT WORTH 11 JACKSON 0.214 0.564 
12 FORT WORTH 13 GRAND ISLAND — 0.851 
12 FORT WORTH 14 ABERDEEN — 0.720 
12 FORT WORTH 15 HELENA 0.752 0.947 
12 FORT WORTH 16 DENVER 0.367 0.544 
12 FORT WORTH 17 PHOENIX 1.079 0.636 
12 FORT WORTH 18 SALT LAKE CITY 1.321 0.778 
12 FORT WORTH 19 PORTLAND 2.189 1.235 
12 FORT WORTH 20 SAN FRANCISCO 1.872 1.104 
13 GRAND ISLAND 1 BOSTON 1.207 1.581 
13 GRAND ISLAND 2 SCRANTON 0.958 1.254 
13 GRAND ISLAND 3 RICHMOND 1.012 1.371 
13 GRAND ISLAND 4 ATLANTA 0.875 1.185 
13 GRAND ISLAND 5 TAMPA 1.206 1.635 
13 GRAND ISLAND 6 NASHVILLE 0.674 0.941 
13 GRAND ISLAND 7 COLUMBUS 0.677 -
13 GRAND ISLAND 8 LANSING 0.644 0.871 
13 GRAND ISLAND 9 MINNEAPOLIS 0.452 0.474 
13 GRAND ISLAND 10 BURLINGTON 0.502 -
13 GRAND ISLAND 11 JACKSON 0.763 0.842 
13 GRAND ISLAND 12 FORT WORTH 0.577 0.638 
13 GRAND ISLAND 14 ABERDEEN — 0.493 
13 GRAND ISLAND 15 HELENA 0.598 0.572 
13 GRAND ISLAND 16 DENVER 0.386 0.427 
13 GRAND ISLAND 17 PHOENIX 1.118 0.797 
13 GRAND ISLAND 18 SALT LAKE CITY 0.753 0.553 
13 GRAND ISLAND 19 PORTLAND 1.483 1.059 
13 GRAND ISLAND 20 SAN FRANCISCO 1.495 1.067 
14 ABERDEEN 1 BOSTON 1.275 1.350 
14 ABERDEEN 2 SCRANTON 1.185 1.255 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U.) 
REG .  CITY REG .  CITY WHEAT FEED 
NO. NO. GRAINS 
14 ABERDEEN 3 RICHMOND 1.189 1.296 
14 ABERDEEN 4 ATLANTA 1.040 1.133 
14 ABERDEEN 5 TAMPA 1.382 1.479 
14 ABERDEEN 6 NASHVILLE 0.847 0.922 
14 ABERDEEN 7 COLUMBUS 0.783 -
14 ABERDEEN 8 LANSING 0.691 0.826 
14 ABERDEEN 9 MINNEAPOLIS 0.307 0.408 
14 ABERDEEN 10 BURLINGTON 0.562 — 
14 ABERDEEN 11 JACKSON 0.782 0.885 
14 ABERDEEN 12 FORT WORTH 0.740 0.837 
14 ABERDEEN 13 GRAND ISLAND - 0.523 
14 ABERDEEN 15 HELENA 0.570 0.542 
14 ABERDEEN 16 DENVER 0.588 0.560 
14 ABERDEEN 17 PHOENIX 1.380 1.307 
14 ABERDEEN 18 SALT LAKE CITY 0.730 0.692 
14 ABERDEEN 19 PORTLAND 1.094 1.036 
14 ABERDEEN 20 SAN FRANCISCO 1.304 1.235 
15 HELENA 1 BOSTON 1.846 1.317 
15 HELENA 2 SCRANTON 1.681 1.198 
15 HELENA 3 RICHMOND - 1.226 
15 HELENA 4 ATLANTA - 1.143 
15 HELENA 5 TAMPA - 1.403 
15 HELENA 6 NASHVILLE — 1.023 
15 HELENA 7 COLUMBUS 1.378 — 
15 HELENA 8 LANSING 1.286 0.917 
15 HELENA 9 MINNEAPOLIS 1.117 0.817 
15 HELENA 10 BURLINGTON 1.523 — 
15 HELENA 11 JACKSON 1.233 1.600 
15 HELENA 12 FORT WORTH 0.967 1.254 
15 HELENA 13 GRAND ISLAND - 0.678 
15 HELENA 14 ABERDEEN — 0.617 
15 HELENA 16 DENVER — 0.661 
15 HELENA 17 PHOENIX 0.852 0.964 
15 HELENA 18 SALT LAKE CITY 0.358 0.406 
15 HELENA 19 PORTLAND 0.494 0.560 
15 HELENA 20 SAN FRANCISCO 0.818 0.927 
16 DENVER I BOSTON 1.528 1.442 
16 DENVER 2 SCRANTON 1.314 1.240 
16 DENVER 3 RICHMOND 1.390 1.339 
16 DENVER 4 ATLANTA 1.079 1.036 
16 DENVER 5 TAMPA 1.401 1.351 
16 DENVER 6 NASHVILLE - 0.855 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST{$/CWT. F.U.) 
REG .  CITY REG .  CITY WHEAT FEED 
NO. NO. GRAINS 
16 DENVER 7 COLUMBUS 0.945 -
16 DENVER 8 LANSING 0.919 0.910 
16 DENVER 9 MINNEAPOLIS 0.609 0.652 
16 DENVER 10 BURLINGTON 0.601 -
16 DENVER 11 JACKSON 0.914 0.921 
16 DENVER 12 FORT WORTH 0.576 0.631 
16 DENVER 13 GRAND ISLAND - 0.433 
16 DENVER 14 ABERDEEN - 0.603 
16 DENVER 15 HELENA - 0.625 
16 DENVER 17 PHOENIX 0.590 0.623 
16 DENVER 18 SALT LAKE CITY 0.365 0.385 
16 DENVER 19 PORTLAND 0.925 0.978 
16 DENVER 20 SAN FRANCISCO 0.910 0.962 
17 PHOENIX 1 BOSTON 2.052 -
17 PHOENIX 2 SCRANTON 1.811 -
17 PHOENIX 7 COLUMBUS 1.166 , -
17 PHOENIX 8 LANSING 1.183 . -
17 PHOENIX 9 MINNEAPOLIS 1.025 - . 
17 PHOENIX 10 BURLINGTON 0.921 — 
17 PHOENIX 11 JACKSON 1.055 -
17 PHOENIX 12 FORT WORTH 0.732 -
17 PHOENIX 18 SALT LAKE CITY 0.735 -
17 PHOENIX 19 PORTLAND 1.086 -
17 PHOENIX 20 SAN FRANCISCO 0.597 -
18 SALT LAKE CITY 1 BOSTON - 1.752 
18 SALT LAKE CITY 2 SCRANTON — 1.594 
18 SALT LAKE CITY 3 RICHMOND . - 1.621 
18 SALT LAKE CITY 4 ATLANTA - 1.406 
18 SALT LAKE CITY 5 TAMPA — 1.709 
18 SALT LAKE CITY 6 NASHVILLE - 1.214 
18 SALT LAKE CITY 8 LANSING - 1.217 
18 SALT LAKE CITY 9 MINNEAPOLIS - 0.899 
18 SALT LAKE CITY 11 JACKSON — 1.215 
18 SALT LAKE CITY 12 FORT WORTH - 0.893 
18 SALT LAKE CITY 13 GRAND ISLAND - 0.734 
18 SALT LAKE CITY 14 ABERDEEN - 0.868 
18 SALT LAKE CITY 15 HELENA - 0.686 
18 SALT LAKE CITY 16 DENVER - 0.698 
18 SALT LAKE CITY 17 PHOENIX 0.735 0.808 
18 SALT LAKE CITY 19 PORTLAND 0.654 0.684 
18 SALT LAKE CITY 20 SAN FRANCISCO 0.690 0.765 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U.) 
REG .  CITY REG .  CITY SOYBEANS COTTON 
NO. NO. SEED 
3 RICHMOND 1 BOSTON — 0.361 
3 RICHMOND 2 SCRANTON - 0.238 
3 RICHMOND 4 ATLANTA — 0.304 
3 RICHMOND 5 TAMPA — 0.451 
3 RICHMOND 6 NASHVILLE — 0.361 
3 RICHMOND 7 COLUMBUS - 0.393 
3 RICHMOND 8 LANSING - 0.576 
3 RICHMOND 9 MINNEAPOLIS - 0.476 
3 RICHMOND 10 BURLINGTON - 0.398 
3 RICHMOND 11 JACKSON — 0.379 
3 RICHMOND 12 FORT WORTH — 0.742 
3 RICHMOND 13 GRAND ISLAND - 0.845 
3 RICHMOND 14 ABERDEEN — 1.000 
3 RICHMOND 15 HELENA — 1.342 
3 RICHMOND 16 DENVER — 1.079 
3 RICHMOND 17 PHOENIX — 1.445 
3 RICHMOND 18 SALT LAKE CITY — 1.493 
3 RICHMOND 19 PORTLAND — 1.430 
3 RICHMOND 20 SAN FRANCISCO — 1.471 
4 ATLANTA 1 BOSTON 0.586 0.716 
4 ATLANTA 2 SCRANTON 0.496 0.607 
4 ATLANTA 3 RICHMOND 0.224 0.274 
4 ATLANTA 5 TAMPA 0.215 0.262 
4 ATLANTA 6 NASHVILLE 0.121 0.147 
4 ATLANTA 7 COLUMBUS — 0.290 
4 ATLANTA 8 LANSING 0.414 0.506 
4 ATLANTA 9 MINNEAPOLIS 0.352 0.430 
4 ATLANTA 10 BURLINGTON — 0.324 
4 ATLANTA 11 JACKSON 0.230 0.281 
4 ATLANTA 12 FORT WORTH 0.321 0.393 
4 ATLANTA 13 GRAND ISLAND 0.598 0.730 
4 ATLANTA 14 ABERDEEN 0.715 0.874 
4 ATLANTA 15 HELENA 1.023 • 1.250 
4 ATLANTA 16 DENVER 0.686 0.839 
4 ATLANTA 17 PHOENIX 1.192 1.457 
4 ATLANTA 18 SALT LAKE CITY 1.059 1.295 
4 ATLANTA 19 PORTLAND 1.075 1.313 
4 ATLANTA 20 SAN FRANCISCO 1.027 1.255 
5 TAMPA 1 BOSTON 0.752 0.919 
5 TAMPA 2 SCRANTON 0.679 0.830 
5 TAMPA 3 RICHMOND 0.359 0.439 
5 TAMPA 4 ATLANTA 0.199 0.243 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT .  F.U.) 
REG .  CITY REG .  CITY SOYBEANS COTTON 
NO. NO. SEED 
5 TAMPA 6 NASHVILLE 0.341 0.416 
5 TAMPA 7 COLUMBUS — 0.536 
5 TAMPA 8 LANSING 0.679 0.830 
5 TAMPA 9 MINNEAPOLIS 0.504 0.616 
5 TAMPA 10 BURLINGTON - 0.525 
5 TAMPA 11 JACKSON 0.388 0.474 
5 TAMPA 12 FORT WORTH 0.452 0.553 
5 TAMPA 13 GRAND ISLAND 0.824 1.007 
5 TAMPA 14 ABERDEEN 0.950 1.161 
5 TAMPA 15 HELENA 1.256 1.535 
5 TAMPA 16 DENVER 0.891 1.089 
5 TAMPA 17 PHOENIX 1.373 1.678 
5 TAMPA 18 SALT LAKE CITY 1.288 1.574 
5 TAMPA 19 PORTLAND 1.243 1.519 
5 TAMPA 20 SAN FRANCISCO 1.142 1.396 
6 NASHVILLE 1 BOSTON 0.612 0.748 
6 NASHVILLE 2 SCRANTON 0.506 0.619 
6 NASHVILLE 3 RICHMOND 0.279 0.341 
6 NASHVILLE 4 ATLANTA 0.121 0.147 
6 NASHVILLE 5 TAMPA 0.316 0.387 
6 NASHVILLE 7 COLUMBUS - 0.215 
6 NASHVILLE 8 LANSING 0.376 0.459 
6 NASHVILLE 9 MINNEAPOLIS 0.420 0.513 
6 NASHVILLE 10 BURLINGTON - 0.261 
6 NASHVILLE 11 JACKSON 0.176 0.215 
6 NASHVILLE 12 FORT WORTH 0.316 0.386 
6 NASHVILLE 13 GRAND ISLAND 0.496 0.607 
6 NASHVILLE 14 ABERDEEN 0.658 0.804 
6 NASHVILLE 15 HELENA 0.915 1.119 
6 NASHVILLE 16 DENVER 0.564 0.689 
6 NASHVILLE 17 PHOENIX 1.022 1.249 
6 NASHVILLE 18 SALT LAKE CITY 0.915 1.119 
6 NASHVILLE 19 PORTLAND 0.968 1.184 
6 NASHVILLE 20 SAN FRANCISCO 0.959 1.172 
7 COLUMBUS 1 BOSTON 0.345 — 
7 COLUMBUS 2 SCRANTON 0.246 -
7 COLUMBUS 3 RICHMOND 0.321 -
7 COLUMBUS 4 ATLANTA 0.238 -
7 COLUMBUS 5 TAMPA 0.628 — 
7 COLUMBUS 6 NASHVILLE 0.176 — 
7 COLUMBUS 8 LANSING 0.227 — 
7 COLUMBUS 9 MINNEAPOLIS 0.547 — 
1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U. } 
REG .  CITY REG .  CITY SOYBEANS COTTON 
NO. NO. SEED 
7 COLUMBUS 11 JACKSON 0.259 -
7 COLUMBUS 12 FORT WORTH 0.627 -
7 COLUMBUS 13 GRAND ISLAND 0.572 -
7 COLUMBUS 14 ABERDEEN 0.584 — 
7 COLUMBUS 15 HELENA 0.928 — 
7 COLUMBUS 16 DENVER 0.772 — 
7 COLUMBUS 17 PHOENIX 0.962 — 
7 COLUMBUS 18 SALT LAKE CITY 1.015 — 
7 COLUMBUS 19 PORTLAND 1.041 -
7 COLUMBUS 20 SAN FRANCISCO 0.985 — 
8 LANSING 1 BOSTON 0.359 -
8 LANSING 2 SCRANTON 0.287 — 
8 LANSING 3 RICHMOND 0.398 — 
8 LANSING 4 ATLANTA 0.334 -
8 LANSING 5 TAMPA 0.477 -
8 LANSING 6 NASHVILLE 0.222 — 
8 LANSING 9 MINNEAPOLIS 0.429 — 
8 LANSING 11 JACKSON 0.356 — 
8 LANSING 12 FORT WORTH 0.713 — 
8 LANSING 13 GRAND ISLAND 0.604 -
8 LANSING 14 ABERDEEN 0.556 -
8 LANSING 15 HELENA 0.866 -
8 LANSING 16 DENVER 0.787 -
8 LANSING 17 PHOENIX 0.973 -
8 LANSING 18 SALT LAKE CITY 0.992 — . 
8 LANSING 19 PORTLAND 1.004 — 
8 LANSING 20 SAN FRANCISCO 0.970 — 
9 MINNEAPOLIS 1 BOSTON 0.628 — 
9 MINNEAPOLIS 2 SCRANTON 0.567 , — 
9 MINNEAPOLIS 3 RICHMOND 0.597 — 
9 MINNEAPOLIS 4 ATLANTA 0.382 — 
9 MINNEAPOLIS 5 TAMPA 0.525 — 
9 MINNEAPOLIS 6 NASHVILLE 0.347 -
9 MINNEAPOLIS 8 LANSING 0.436 — 
9 MINNEAPOLIS 11 JACKSON 0.559 — 
9 MINNEAPOLIS 12 FORT WORTH 0.409 — 
9 MINNEAPOLIS 13 GRAND ISLAND 0.301 -
9 MINNEAPOLIS 14 ABERDEEN 0.187 — 
9 MINNEAPOLIS 15 HELENA 0.673 -
9 MINNEAPOLIS 16 DENVER 0.406 -
9 MINNEAPOLIS 17 PHOENIX 0.844 -
9 MINNEAPOLIS 18 SALT LAKE CITY 0.747 — 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT .  F.U.) 
REG .  CITY REG .  CITY SOYBEANS COTTON 
NO. NO. SEED 
9 MINNEAPOLIS 19 PORTLAND 0.657 — 
9 MINNEAPOLIS 20 SAN FRANCISCO 0.676 — 
10 BURLINGTON 1 BOSTON 0.496 — 
10 BURLINGTON 2 SCRANTON 0.477 — 
10 BURLINGTON 3 RICHMOND 0.457 — 
10 BURLINGTON 4 ATLANTA 0.267 — 
10 BURLINGTON 5 TAMPA 0.415 — 
10 BURLINGTON 6 NASHVILLE 0.213 — 
10 BURLINGTON 8 LANSING 0.341 — 
10 BURLINGTON 9 MINNEAPOLIS 0.255 — 
10 BURLINGTON 11 JACKSON 0.268 — 
10 BURLINGTON 12 FORT WORTH 0.365 — 
10 BURLINGTON 13 GRAND ISLAND 0.318 . — 
10 BURLINGTON 14 ABERDEEN 0.387 — 
10 BURLINGTON 15 HELENA 0.828 — 
10 BURLINGTON 16 DENVER 0.428 — 
10 BURLINGTON 17 PHOENIX 0.758 — 
10 BURLINGTON 18 SALT LAKE CITY 0.842 -
10 BURLINGTON 19 PORTLAND 0.858 — 
10 BURLINGTON 20 SAN FRANCISCO 0.732 — 
11 JACKSON I BOSTON 0.706 0.863 
11 JACKSON 2 SCRANTON 0.572 0.699 
11 JACKSON 3 RICHMOND 0.336 0.411 
11 JACKSON 4 ATLANTA 0.170 0.208 
11 JACKSON 5 TAMPA 0.321 0.392 
11 JACKSON 6 NASHVILLE 0.176 0.215 
11 JACKSON 7 COLUMBUS — 0.317 
11 JACKSON 8 LANSING 0.436 0.533 
11 JACKSON 9 MINNEAPOLIS 0.559 0.683 
11 JACKSON 10 BURLINGTON - 0.327 
11 JACKSON 12 FORT WORTH 0.203 0.248 
11 JACKSON 13 GRAND ISLAND 0.516 0.631 
11 JACKSON 14 ABERDEEN 0.726 0.887 
11 JACKSON 15 HELENA 1.012 1.237 
11 JACKSON 16 DENVER 0.428 0.523 
11 JACKSON 17 PHOENIX 0.936 1.144 
11 JACKSON 18 SALT LAKE CITY 1.007 1.231 
11 JACKSON 19 PORTLAND 1.028 1.256 
11 JACKSON 20 SAN FRANCISCO 0.891 1.089 
12 FORT WORTH 1 BOSTON 0.961 1.175 
12 FORT WORTH 2 SCRANTON 0.776 0.949 
12 FORT WORTH 3 RICHMOND 0.722 0.883 
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ORIGIN DESTINATION COST($/CWT • F.U. ) 
REG .  CITY REG .  CITY SOYBEANS COTTON 
NO. NO. SEED 
12 FORT WORTH 4 ATLANTA 0.339 0.415 
12 FORT WORTH 5 TAMPA 0.485 0.593 
12 FORT WORTH 6 NASHVILLE 0.359 0.439 
12 FORT WORTH 7 COLUMBUS — 0.857 
12 FORT WORTH 8 LANSING 0.713 0.871 
12 FORT WORTH 9 MINNEAPOLIS 0.473 0.578 
12 FORT WORTH 10 BURLINGTON - 0.447 
12 FORT WORTH 11 JACKSON 0.252 0.307 
12 FORT WORTH 13 GRAND ISLAND 0.369 0.451 
12 FORT WORTH 14 ABERDEEN 0.569 0.696 
12 FORT WORTH 15 HELENA 0.892 1.090 
12 FORT WORTH 16 DENVER 0.306 0.374 
12 FORT WORTH 17 PHOENIX 0.604 0.739 
12 FORT WORTH 18 SALT LAKE CITY 0.702 0.858 
12 FORT WORTH 19 PORTLAND 0.903 1.104 
12 FORT WORTH 20 SAN FRANCISCO 0.802 0.981 
13 GRAND ISLAND 1 BOSTON 0.710 -
13 GRAND ISLAND 2 SCRANTON 0.584 -
13 GRAND ISLAND 3 RICHMOND 0.663 — 
13 GRAND ISLAND 4 ATLANTA 0.405 -
13 GRAND ISLAND 5 TAMPA 0.507 -
13 GRAND ISLAND 6 NASHVILLE 0.299 -
13 GRAND ISLAND 8 LANSING 0.551 — 
13 GRAND ISLAND 9 MINNEAPOLIS 0.301 — 
13 GRAND ISLAND 11 JACKSON 0.318 — 
13 GRAND ISLAND 12 FORT WORTH 0.344 -
13 GRAND ISLAND 14 ABERDEEN 0.724 -
13 GRAND ISLAND 15 HELENA 0.619 — 
13 GRAND ISLAND 16 DENVER 0.210 — 
13 GRAND ISLAND 17 PHOENIX 0.781 — 
13 GRAND ISLAND 18 SALT LAKE CITY 0.705 - . 
13 GRAND ISLAND 19 PORTLAND 0.753 -
13 GRAND ISLAND 20 SAN FRANCISCO 0.619 — 
14 ABERDEEN 1 BOSTON 0.750 — 
14 ABERDEEN 2 SCRANTON 0.750 -
14 ABERDEEN 3 RICHMOND 0.776 . -
14 ABERDEEN 4 ATLANTA 0.481 -
14 ABERDEEN 5 TAMPA 0.613 -
14 ABERDEEN 6 NASHVILLE 0.376 -
14 ABERDEEN 8 LANSING 0.613 -
14 ABERDEEN 9 MINNEAPOLIS 0.160 — 
14 ABERDEEN 11 JACKSON 0.665 -
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ORIGIN DESTINATION COST($/CWT. F.U. ) 
REG. CITY REG. CITY SOYBEANS COTTON 
NO. NO. SEED 
14 ABERDEEN 12 FORT WORTH 0.539 — 
14 ABERDEEN 13 GRAND ISLAND 0.790 — 
14 ABERDEEN 15 HELENA 0.496 — 
14 ABERDEEN 16 DENVER 0.401 — 
14 ABERDEEN 17 PHOENIX 1.210 , — 
14 ABERDEEN 18 SALT LAKE CITY 0.656 -
14 ABERDEEN 19 PORTLAND 0.696 — ' 
14 ABERDEEN 20 SAN FRANCISCO 0.588 — • 
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ORIGIN DESTINATION COST($/TON) 
REG .  CITY REG .  CITY HAY 
NO. NO. 
12 FORT WORTH 13 GRAND ISLAND 18.10 
12 FORT WORTH 14 ABERDEEN 26.66 
12 FORT WORTH 15 HELENA 33.94 
12 FORT WORTH 16 DENVER 18.08 
12 FORT WORTH 17 PHOENIX 22.98 
12 FORT WORTH 18 SALT LAKE CITY 27.46 
12 FORT WORTH 19 PORTLAND 43.54 
12 FORT WORTH 20 SAN FRANCISCO 37.66 
13 GRAND ISLAND 12 FORT WORTH 18.10 
13 GRAND ISLAND 14 ABERDEEN 16.00 
13 GRAND ISLAND 15 HELENA 19.64 
13 GRAND ISLAND 16 DENVER 11.18 
13 GRAND ISLAND 17 PHOENIX 26.66 
13 GRAND ISLAND 18 SALT LAKE CITY 19.40 
13 GRAND ISLAND 19 PORTLAND 34.40 
13 GRAND ISLAND 20 SAN FRANCISCO 34.66 
14 ABERDEEN 12 FORT WORTH 26.66 
14 ABERDEEN 13 GRAND ISLAND 16.00 
14 ABERDEEN 15 HELENA 18.14 
14 ABERDEEN 16 DENVER 18.64 
14 ABERDEEN 17 PHOENIX 39.66 
14 ABERDEEN 18 SALT LAKE CITY 22.42 
14 ABERDEEN 19 PORTLAND 32.06 
14 ABERDEEN 20 SAN FRANCISCO 37.66 
15 HELENA 12 FORT WORTH 33.94 
15 HELENA 13 GRAND ISLAND 19.64 
15 HELENA 14 ABERDEEN 18.14 
15 HELENA 16 DENVER 19.22 
15 HELENA 17 PHOENIX 26.66 
15 HELENA 18 SALT LAKE CITY 12.96 
15 HELENA 19 PORTLAND 16.72 
15 HELENA 20 SAN FRANCISCO 25.74 
16 DENVER 12 FORT WORTH 18.08 
16 DENVER 13 GRAND ISLAND 11.18 
16 DENVER 14 ABERDEEN 18.64 
16 DENVER 15 HELENA 19.22 
16 DENVER 17 PHOENIX 19.38 
16 DENVER 18 SALT LAKE CITY 13.14 
16 DENVER 19 PORTLAND 28.70 
16 DENVER 20 SAN FRANCISCO 28.28 
17 PHOENIX 12 FORT WORTH 22.98 
17 PHOENIX 13 GRAND ISLAND 26.66 
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ORIGIN DESTINATION COST($/TON) 
REG .  CITY REG .  CITY HAY 
NO. NO. 
17 PHOENIX 14 ABERDEEN 39.66 
17 PHOENIX 15 HELENA 26.66 
17 PHOENIX 16 DENVER 19.38 
17 PHOENIX 18 SALT LAKE CITY 16.70 
17 PHOENIX 19 PORTLAND 28.46 
17 PHOENIX 20 SAN FRANCISCO 18.82 
18 SALT LAKE CITY 12 FORT WORTH 27.46 
18 SALT LAKE CITY 13 GRAND ISLAND 19.40 
18 SALT LAKE CITY 14 ABERDEEN 22.42 
18 SALT LAKE CITY 15 HELENA 12.96 
18 SALT LAKE CITY 16 DENVER 13.14 
18 SALT LAKE CITY 17 PHOENIX 16.70 
18 SALT LAKE CITY 19 PORTLAND 19.14 
18 SALT LAKE CITY 20 SAN FRANCISCO 18.24 
19 PORTLAND 12 FORT WORTH 43.54 
19 PORTLAND 13 GRAND ISLAND 34.40 
19 PORTLAND 14 ABERDEEN 32.06 
19 PORTLAND 15 HELENA 16.72 
19 PORTLAND 16 DENVER 28.70 
19 PORTLAND 17 PHOENIX 28.46 
19 PORTLAND 18 SALT LAKE CITY 19.14 
19 PORTLAND 20 SAN FRANCISCO 16.38 
20 SAN FRANCISCO 12 FORT WORTH 37.66 
20 SAN FRANCISCO 13 GRAND ISLAND 34.66 
20 SAN FRANCISCO 14 ABERDEEN 37.66 
20 SAN FRANCISCO 15 HELENA 25.74 
20 SAN FRANCISCO 16 DENVER 28.28 . 
20 SAN FRANCISCO 17 PHOENIX 18.82 
20 SAN FRANCISCO 18 SALT LAKE CITY 18.24 
20 SAN FRANCISCO 19 PORTLAND 16.38 
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ORIGIN DESTINATION COST($/CWT. 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
I BOSTON 2 SCRANTON 0.946 
1 BOSTON 3 RICHMOND 1.220 
1 BOSTON 7 COLUMBUS 1.451 
1 BOSTON 8 LANSING 1.525 
2 SCRANTON 1 BOSTON 0.946 
2 SCRANTON 3 RICHMOND 1.084 
2 SCRANTON 7 COLUMBUS 1.153 
2 SCRANTON 8 LANSING 1.338 
3 RICHMOND I BOSTON 1.220 
3 RICHMOND 2 SCRANTON 1.084 
3 RICHMOND 4 ATLANTA 1.641 
3 RICHMOND 5 TAMPA 1.826 
3 RICHMOND 6 NASHVILLE 1.699 
3 RICHMOND 7 COLUMBUS 1.164 
3 RICHMOND 8 LANSING 1.297 
3 RICHMOND 11 JACKSON 1.881 
4 ATLANTA 1 BOSTON 1.570 
4 ATLANTA 2 SCRANTON 1.424 
4 ATLANTA 3 RICHMOND 1.641 
4 ATLANTA 5 TAMPA 1.605 
4 ATLANTA 6 NASHVILLE 1.482 
4 ATLANTA 7 COLUMBUS 1.225 
4 ATLANTA 8 LANSING 1.340 
4 ATLANTA 11 JACKSON 1.567 
4 ATLANTA 12 FORT WORTH 1.403 
4 ATLANTA 13 GRAND ISLAND 1.691 
4 ATLANTA 14 ABERDEEN 1.911 
4 ATLANTA 15 HELENA 2.541 
4 ATLANTA 16 DENVER 1.963 
4 ATLANTA 17 PHOENIX 2.332 
4 ATLANTA 18 SALT LAKE CITY 2.410 
4 ATLANTA 19 PORTLAND 3.038 
4 ATLANTA 20 SAN FRANCISCO 2.924 
5 TAMPA 1 BOSTON 1.769 
5 TAMPA 2 SCRANTON 1.630 
5 TAMPA 3 RICHMOND 1.826 
5 TAMPA 4 ATLANTA 1.605 
5 TAMPA 6 NASHVILLE 1.755 
5 TAMPA 7 COLUMBUS 1.529 
5 TAMPA 8 LANSING 1.644 
5 TAMPA 11 JACKSON 1.729 
5 TAMPA 12 FORT WORTH 1.730 
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ORIGIN DESTINATION COSTt$/CWT. ) 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
5 TAMPA 13 GRAND ISLAND 2.133 
5 TAMPA 14 ABERDEEN 2.366 
5 TAMPA 15 HELENA 2.934 
5 TAMPA 16 DENVER 2.393 
5 TAMPA 17 PHOENIX 2.566 
5 TAMPA 18 SALT LAKE CITY 2.756 
5 TAMPA 19 PORTLAND 3.381 
5 TAMPA 20 SAN FRANCISCO 3.160 
6 NASHVILLE 1 BOSTON 1.606 
6 NASHVILLE 2 SCRANTON 1.420 
6 NASHVILLE 3 RICHMOND 1.699 
6 NASHVILLE 4 ATLANTA 1.482 
6 NASHVILLE 5 TAMPA 1.755 
6 NASHVILLE 7 COLUMBUS 1.124 
6 NASHVILLE 8 LANSING 1.209 
6 NASHVILLE 9 MINNEAPOLIS 1.388 
6 NASHVILLE 10 BURLINGTON 1.055 
6 NASHVILLE 11 JACKSON 1.568 
6 NASHVILLE 12 FORT WORTH 1.331 
6 NASHVILLE 13 GRAND ISLAND 1.423 
6 NASHVILLE 14 ABERDEEN 1.653 
6 NASHVILLE 15 HELENA 2.356 
6 NASHVILLE 16 DENVER 1.707 
6 NASHVILLE 17 PHOENIX 2.210 
6 NASHVILLE 18 SALT LAKE CITY 2.187 
6 NASHVILLE 19 PORTLAND 2.817 
6 NASHVILLE 20 SAN FRANCISCO 2.785 
7 COLUMBUS 1 BOSTON 1.451 
7 COLUMBUS 2 SCRANTON 1.153 
7 COLUMBUS 3 RICHMOND 1.164 
7 COLUMBUS 4 ATLANTA 1.225 
7 COLUMBUS 5 TAMPA 1.529 
7 COLUMBUS 6 NASHVILLE 1.124 
7 COLUMBUS 8 LANSING 0.830 
7 COLUMBUS 9 MINNEAPOLIS 1.599 
7 COLUMBUS 10 BURLINGTON 1.267 
7 COLUMBUS 11 JACKSON 1.374 
7 COLUMBUS 12 FORT WORTH 2.103 
7 COLUMBUS 13 GRAND ISLAND 1.775 
7 COLUMBUS 14 ABERDEEN 1.968 
7 COLUMBUS 15 HELENA 2.305 
7 COLUMBUS 16 DENVER 2.239 
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ORIGIN DESTINATION COST($/CWT.) 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
7 COLUMBUS 17 PHOENIX 2.377 
7 COLUMBUS 18 SALT LAKE CITY 2.224 
7 COLUMBUS 19 PORTLAND 2.852 
7 COLUMBUS 20 SAN FRANCISCO 2.862 
8 LANSING 1 BOSTON 1.525 
8 LANSING 2 SCRANTON 1.338 
8 LANSING 3 RICHMOND 1.297 
8 LANSING 4 ATLANTA 1.340 
8 LANSING 5 TAMPA 1.644 
8 LANSING 6 NASHVILLE 1.209 
8 LANSING 7 COLUMBUS 0.830 
8 LANSING 9 MINNEAPOLIS 1.415 
8 LANSING 10 BURLINGTON 1.073 
8 LANSING 11 JACKSON 1.445 
8 LANSING 12 FORT WORTH 2.197 
8 LANSING 13 GRAND ISLAND 1.715 
8 LANSING 14 ABERDEEN 1.802 
8 LANSING 15 HELENA 2.203 
8 LANSING 16 DENVER 2.269 
8 LANSING 17 PHOENIX 2.399 
8 LANSING 18 SALT LAKE CITY 2.191 
8 LANSING 19 PORTLAND 2.779 
8 LANSING 20 SAN FRANCISCO 2.830 
9 MINNEAPOLIS 1 BOSTON 2.405 
9 MINNEAPOLIS 2 SCRANTON 2.145 
9 MINNEAPOLIS 3 RICHMOND 1.745 
9 MINNEAPOLIS 4 ATLANTA 1.625 
9 MINNEAPOLIS 5 TAMPA 2.101 
9 MINNEAPOLIS 6 NASHVILLE 1.388 
9 MINNEAPOLIS 7 COLUMBUS 1.599 
9 MINNEAPOLIS 8 LANSING 1.415 
9 MINNEAPOLIS 10 BURLINGTON 0.732 
9 MINNEAPOLIS 11 JACKSON 1.596 
9 MINNEAPOLIS 12 FORT WORTH 1.546 
9 MINNEAPOLIS 13 GRAND ISLAND 0.965 
9 MINNEAPOLIS 14 ABERDEEN 0.584 
9 MINNEAPOLIS 15 HELENA 1.869 
9 MINNEAPOLIS 16 DENVER 1.561 
9 MINNEAPOLIS 17 PHOENIX 2.692 
9 MINNEAPOLIS 18 SALT LAKE CITY 2.145 
9 MINNEAPOLIS 19 PORTLAND 2.761 
9 MINNEAPOLIS 20 SAN FRANCISCO 3.103 
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ORIGIN DESTINATION COST($/CWT.) 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
10 BURLINGTON 1 BOSTON 2.071 
10 BURLINGTON 2 SCRANTON 1.915 
10 BURLINGTON 3 RICHMOND 1.466 
10 BURLINGTON 4 ATLANTA 1.293 
10 BURLINGTON 5 TAMPA 1.769 
10 BURLINGTON 6 NASHVILLE 1.055 
10 BURLINGTON 7 COLUMBUS 1.267 
10 BURLINGTON 8 LANSING 1.073 
10 BURLINGTON 9 MINNEAPOLIS 0.732 
10 BURLINGTON 11 JACKSON 1.240 
10 BURLINGTON 12 FORT WORTH 1.431 
10 BURLINGTON 13 GRAND ISLAND 0.839 
10 BURLINGTON 14 ABERDEEN 1.209 
10 BURLINGTON 15 HELENA 2.367 
10 BURLINGTON 16 DENVER 1.542 
10 BURLINGTON 17 PHOENIX 2.478 
10 BURLINGTON 18 SALT LAKE CITY 2.166 
10 BURLINGTON 19 PORTLAND 3.107 
10 BURLINGTON 20 SAN FRANCISCO 3.123 
11 JACKSON 1 BOSTON 1.799 
11 JACKSON 2 SCRANTON 1.621 
11 JACKSON 3 RICHMOND 1.881 
11 JACKSON 4 ATLANTA 1.567 
11 JACKSON 5 TAMPA 1.729 
11 JACKSON 6 NASHVILLE 1.568 
11 JACKSON 7 COLUMBUS 1.374 
11 JACKSON 8 LANSING 1.445 
11 JACKSON 9 MINNEAPOLIS 1.596 
11 JACKSON 10 BURLINGTON 1.240 
11 JACKSON 12 FORT WORTH 1.045 
11 JACKSON 13 GRAND ISLAND 1.542 
11 JACKSON 14 ABERDEEN 1.780 
11 JACKSON 15 HELENA 2.449 
11 JACKSON • 16 DENVER 1.743 
11 JACKSON 17 PHOENIX 1.996 
11 JACKSON 18 SALT LAKE CITY 1.654 
11 JACKSON 19 PORTLAND 2.862 
11 JACKSON 20 SAN FRANCISCO 2.618 
12 FORT WORTH 1 BOSTON 2.983 
12 FORT WORTH 2 SCRANTON 2.605 
12 FORT WORTH 3 RICHMOND 1.944 
12 FORT WORTH 4 ATLANTA 1.403 
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ORIGIN DESTINATION COST($/CWT.) 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
12 FORT WORTH 5 TAMPA 1.730 
12 FORT WORTH 6 NASHVILLE 1.331 
12 FORT WORTH 7 COLUMBUS 2.103 
12 FORT WORTH 8 LANSING 2.197 
12 FORT WORTH 9 MINNEAPOLIS 1.546 
12 FORT WORTH 10 BURLINGTON 1.431 
12 FORT WORTH 11 JACKSON 1.045 
12 FORT WORTH 13 GRAND ISLAND 1.425 
12 FORT WORTH 14 ABERDEEN 1.702 
12 FORT WORTH 15 HELENA 2.088 
12 FORT WORTH 16 DENVER 1.410 
12 FORT WORTH 17 PHOENIX 1.606 
12 FORT WORTH 18 SALT LAKE CITY 1.806 
12 FORT WORTH 19 PORTLAND 2.495 
12 FORT WORTH 20 SAN FRANCISCO 2.247 
13 GRAND ISLAND 1 BOSTON 2.622 
13 GRAND ISLAND 2 SCRANTON 2.258 
13 GRAND ISLAND 3 RICHMOND 1.874 
13 GRAND ISLAND 4 ATLANTA 1.691 
13 GRAND ISLAND 5 TAMPA 2.133 
13 GRAND ISLAND 6 NASHVILLE 1.423 
13 GRAND ISLAND 7 COLUMBUS 1.775 
13 GRAND ISLAND 8 LANSING 1.715 
13 GRAND ISLAND 9 MINNEAPOLIS 0.965 
13 GRAND ISLAND 10 BURLINGTON 0.839 
13 GRAND ISLAND 11 JACKSON 1.542 
13 GRAND ISLAND 12 FORT WORTH 1.411 
13 GRAND ISLAND 14 ABERDEEN 1.234 
13 GRAND ISLAND 15 HELENA 1.948 
13 GRAND ISLAND 16 DENVER 0.832 
13 GRAND ISLAND 17 PHOENIX 2.081 
13 GRAND ISLAND 18 SALT LAKE CITY 1.578 
13 GRAND ISLAND 19 PORTLAND 2.582 
13 GRAND ISLAND 20 SAN FRANCISCO 2.599 
14 ABERDEEN 1 BOSTON 2.710 
14 ABERDEEN 2 SCRANTON 2.603 
14 ABERDEEN 3 RICHMOND 2.110 
14 ABERDEEN 4 ATLANTA 1.911 
14 ABERDEEN 5 TAMPA 2.366 
14 ABERDEEN 6 NASHVILLE 1.653 
14 ABERDEEN 7 COLUMBUS 1.968 
14 ABERDEEN 8 LANSING 1.802 
600 
1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT.) 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
14 ABERDEEN 9 MINNEAPOLIS 0.584 
14 ABERDEEN 10 BURLINGTON 1.209 
14 ABERDEEN 11 JACKSON 1.800 
14 ABERDEEN 12 FORT WORTH 1.702 
14 ABERDEEN 13 GRAND ISLAND 1.234 
14 ABERDEEN 15 HELENA 1.484 
14 ABERDEEN 16 DENVER 1.454 
14 ABERDEEN 17 PHOENIX 2.909 
14 ABERDEEN 18 SALT LAKE CITY 1.791 
14 ABERDEEN 19 PORTLAND 2.434 
14 ABERDEEN 20 SAN FRANCISCO 2.786 
15 HELENA 1 BOSTON 2.817 
15 HELENA 2 SCRANTON 2.637 
15 HELENA 3 RICHMOND 2.668 
15 HELENA 4 ATLANTA 2.541 
15 HELENA 5 TAMPA 2.934 
15 HELENA 6 NASHVILLE 2.356 
15 HELENA 7 COLUMBUS 2.305 
15 HELENA 8 LANSING 2.203 
15 HELENA 11 JACKSON 2.449 
15 HELENA 12 FORT WORTH 2.088 
15 HELENA 13 GRAND ISLAND 1.594 
15 HELENA 14 ABERDEEN 1.484 
15 HELENA 16 DENVER 1.564 
15 HELENA 17 PHOENIX 2.081 
15 HELENA 18 SALT LAKE CITY 1.082 
15 HELENA 19 PORTLAND 1.378 
15 HELENA 20 SAN FRANCISCO 2.019 
16 DENVER 1 BOSTON 2.996 
16 DENVER 2 SCRANTON 2.759 
16 DENVER 3 RICHMOND 2.377 
16 DENVER 4 ATLANTA 1.963 
16 DENVER 5 TAMPA 2.393 
16 DENVER 6 NASHVILLE 1.707 
16 DENVER 7 COLUMBUS 2.239 
16 DENVER 8 LANSING 2.269 
16 DENVER 11 JACKSON 1.743 
16 DENVER 12 FORT WORTH 1.410 
16 DENVER 13 GRAND ISLAND 0.832 
16 DENVER 14 ABERDEEN 1.454 
16 DENVER 15 HELENA 1.564 
16 DENVER 17 PHOENIX 1.575 
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ORIGIN DESTINATION COST($/CWT.} 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
16 DENVER 18 SALT LAKE CITY 1.097 
16 DENVER 19 PORTLAND 2.216 
16 DENVER 20 SAN FRANCISCO 2.188 
17 PHOENIX 1 BOSTON 3.038 
17 PHOENIX 2 SCRANTON 2.780 
17 PHOENIX 3 RICHMOND 2.737 
17 PHOENIX 7 COLUMBUS 2.377 
17 PHOENIX 8 LANSING 2.399 
17 PHOENIX 11 JACKSON 1.996 
17 PHOENIX 12 FORT WORTH 1.606 
17 PHOENIX 13 GRAND ISLAND 2.081 
17 PHOENIX 14 ABERDEEN 2.909 
17 PHOENIX 15 HELENA 2.081 
17 PHOENIX 16 DENVER 1.575 
17 PHOENIX 18 SALT LAKE CITY 1.376 
17 PHOENIX 19 PORTLAND 2.200 
17 PHOENIX 20 SAN FRANCISCO 1.534 
18 SALT LAKE CITY 1 BOSTON 2.806 
18 SALT LAKE CITY 2 SCRANTON 2.626 
18 SALT LAKE CITY 3 RICHMOND 2.657 
18 SALT LAKE CITY 11 JACKSON 2.188 
18 SALT LAKE CITY 12 FORT WORTH 1.806 
18 SALT LAKE CITY 13 GRAND ISLAND 1.578 
18 SALT LAKE CITY 14 ABERDEEN 1.791 
18 SALT LAKE CITY 15 HELENA 1.082 
18 SALT LAKE CITY 16 DENVER 1.097 
18 SALT LAKE CITY 17 PHOENIX 1.376 
18 SALT LAKE CITY 19 PORTLAND 1.558 
18 SALT LAKE CITY 20 SAN FRANCISCO 1.491 
19 PORTLAND 1 BOSTON 3.379 
19 PORTLAND 2 SCRANTON 3.203 
19 PORTLAND 3 RICHMOND 3.233 
19 PORTLAND 12 FORT WORTH 2.495 
19 PORTLAND 13 GRAND ISLAND 2.582 
19 PORTLAND 14 ABERDEEN 2.434 
19 PORTLAND 15 HELENA 1.378 
19 PORTLAND 16 DENVER 2.216 
19 PORTLAND 17 PHOENIX 2.200 
19 PORTLAND 18 SALT LAKE CITY 1.558 
19 PORTLAND 20 SAN FRANCISCO 1.352 
20 SAN FRANCISCO 1 BOSTON 3.429 
20 SAN FRANCISCO 2 SCRANTON 3.253 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT.) 
REG .  CITY REG .  CITY BEEF AND 
NO. NO. PORK 
20 SAN FRANCISCO 3 RICHMOND 3.283 
20 SAN FRANCISCO 11 JACKSON 2.618 
20 SAN FRANCISCO 12 FORT WORTH 2.247 
20 SAN FRANCISCO 13 GRAND ISLAND 2.599 
20 SAN FRANCISCO 14 ABERDEEN 2.786 
20 SAN FRANCISCO 15 HELENA 2.019 
20 SAN FRANCISCO 16 DENVER 2.188 
20 SAN FRANCISCO 17 PHOENIX 1.534 
20 SAN FRANCISCO 18 SALT LAKE CITY 1.491 
20 SAN FRANCISCO 19 PORTLAND 1.352 
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ORIGIN DESTINATION COSTC$/HEAD) 
REG .  CITY REG .  CITY CALVES YRLGS. 
NO. NO. 
1 BOSTON 4 ATLANTA 5.850 9.880 
1 BOSTON 5 TAMPA 6.870 11.600 
I BOSTON 6 NASHVILLE 6.040 10.190 
1 BOSTON 7 COLUMBUS 3.800 6.410 
1 BOSTON 8 LANSING 4.140 6.980 
1 BOSTON 9 MINNEAPOLIS 6.520 11.010 
1 BOSTON 10 BURLINGTON 5.710 9.630 
2 SCRANTON 4 ATLANTA 5.110 8.620 
2 SCRANTON 5 TAMPA 4.130 6.970 
2 SCRANTON 6 NASHVILLE 5.090 8.590 
2 SCRANTON 7 COLUMBUS 2.780 4.690 
2 SCRANTON 8 LANSING 3.360 5.670 
2 SCRANTON 9 MINNEAPOLIS 5.880 9.920 
2 SCRANTON 10 BURLINGTON 5.360 9.050 
3 RICHMOND 4 ATLANTA 2.970 5.020 
3 RICHMOND 5 TAMPA 3.750 6.320 
3 RICHMOND 6 NASHVILLE 3.220 5.430 
3 RICHMOND 7 COLUMBUS 3.050 5.150 
3 RICHMOND 8 LANSING 3.620 6.110 
3 RICHMOND 9 MINNEAPOLIS 5.990 10.120 
3 RICHMOND 10 BURLINGTON 5.190 8.750 
3 RICHMOND 11 JACKSON 3.980 6.710 
3 RICHMOND 13 GRAND ISLAND 6.370 10.750 
3 RICHMOND 14 ABERDEEN 7.060 11.910 
3 RICHMOND 15 HELENA 8.420 14.200 
3 RICHMOND 16 DENVER 7.830 13.220 
3 RICHMOND 17 PHOENIX 8.640 14.580-
3 RICHMOND 18 SALT LAKE CITY 8.380 14.140 
3 RICHMOND 19 PORTLAND 10.260 17.320 
3 RICHMOND 20 SAN FRANCISCO 10.430 17.600 
4 ATLANTA 1 BOSTON 4.790 8.080 
4 ATLANTA 2 SCRANTON 4.170 7.030 
4 ATLANTA 3 RICHMOND 2.970 5.020 
4 ATLANTA 5 TAMPA 2.820 4.760 
4 ATLANTA 6 NASHVILLE 2.310 3.890 
4 ATLANTA 7 COLUMBUS 3.310 5.590 
4 ATLANTA 8 LANSING 3.810 6.420 
4 ATLANTA 9 MINNEAPOLIS ' 5.650 9.530 
4 ATLANTA 10 BURLINGTON 4.680 7.900 
4 ATLANTA 11 JACKSON 2.660 4.490 
4 ATLANTA 12 FORT WORTH 4.550 7.680 
4 ATLANTA 13 GRAND ISLAND 5.840 9.850 
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REG .  CITY REG .  CITY CALVES YRLGS. 
NO. NO. 
4 ATLANTA 14 ABERDEEN 6.480 10.930 
4 ATLANTA 15 HELENA 8.000 13.510 
4 ATLANTA 16 DENVER 6.630 11.190 
4 ATLANTA 17 PHOENIX 7.340 12.380 
4 ATLANTA 18 SALT LAKE CITY 7.580 12.800 
4 ATLANTA 19 PORTLAND 9.620 16.240 
4 ATLANTA 20 SAN FRANCISCO 9.250 15.600 
5 TAMPA 1 BOSTON 5.640 9.520 
5 TAMPA 2 SCRANTON 5.040 8.510 
5 TAMPA 3 RICHMOND 3.750 6.320 
5 TAMPA 4 ATLANTA 2.820 4.760 
5 TAMPA 6 NASHVILLE 3.450 5.820 
5 TAMPA 7 COLUMBUS 4.620 7.790 
5 TAMPA 8 LANSING 5.110 8.620 
5 TAMPA 9 MINNEAPOLIS 7.030 11.870 
5 TAMPA 10 BURLINGTON 6.070 10.240 
5 TAMPA 11 JACKSON 3.340 5.640 
5 TAMPA 12 FORT WORTH 5.340 9.010 
5 TAMPA 13 GRAND ISLAND 7.120 12.020 
5 TAMPA 14 ABERDEEN 7.800 13.170 
5 TAMPA 15 HELENA 9.280 15.660 
5 TAMPA 16 DENVER 7.880 13.300 
5 TAMPA 17 PHOENIX 9.520 16.060 
5 TAMPA 18 SALT LAKE CITY 8.700 14.680 
5 TAMPA 19 PORTLAND 10.760 18.150 
5 TAMPA 20 SAN FRANCISCO 10.020 16.910 
6 NASHVILLE 1 BOSTON 4.940 8.340 
6 NASHVILLE 2 SCRANTON 4.150 7.000 
6 NASHVILLE 3 RICHMOND 3.220 5.430 
6 NASHVILLE 4 ATLANTA 2.310 3.890 
6 NASHVILLE 5 TAMPA 3.450 5.820 
6 NASHVILLE 7 COLUMBUS 2.880 4.860 
6 NASHVILLE 8 LANSING 3.250 5.480 
6 NASHVILLE 9 MINNEAPOLIS 4.960 8.360 
6 NASHVILLE 10 BURLINGTON 3.990 6.730 
6 NASHVILLE 11 JACKSON 2.660 4.500 
6 NASHVILLE 12 FORT WORTH 4.370 7.380 
6 NASHVILLE 13 GRAND ISLAND 5.060 8.530 
6 NASHVILLE 14 ABERDEEN 5.730 9.670 
6 NASHVILLE 15 HELENA 7.410 12.510 
6 NASHVILLE 16 DENVER 5.880 9.930 
6 NASHVILLE 17 PHOENIX 6.950 11.730 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION 
REG - CITY REG .  CITY 
NO. NO. 
6 NASHVILLE 18 SALT LAKE CITY 
6 NASHVILLE 19 PORTLAND 
6 NASHVILLE 20 SAN FRANCISCO 
7 COLUMBUS 1 BOSTON 
7 COLUMBUS 2 SCRANTON 
7 COLUMBUS 3 RICHMOND 
7 COLUMBUS 4 ATLANTA 
7 COLUMBUS 5 TAMPA 
7 COLUMBUS 6 NASHVILLE 
7 COLUMBUS 8 LANSING 
7 COLUMBUS 9 MINNEAPOLIS 
7 COLUMBUS 10 BURLINGTON 
7 COLUMBUS 12 FORT WORTH 
8 LANSING 1 BOSTON 
8 LANSING 2 SCRANTON 
8 LANSING 3 RICHMOND 
8 LANSING 6 NASHVILLE 
8 LANSING 7 COLUMBUS 
8 LANSING 9 MINNEAPOLIS 
8 LANSING 10 BURLINGTON 
8 LANSING 12 FORT WORTH 
9 MINNEAPOLIS 1 BOSTON 
9 MINNEAPOLIS 2 SCRANTON 
9 MINNEAPOLIS 3 RICHMOND 
9 MINNEAPOLIS 6 NASHVILLE 
9 MINNEAPOLIS 7 COLUMBUS 
9 MINNEAPOLIS 8 LANSING 
9 MINNEAPOLIS 10 BURLINGTON 
9 MINNEAPOLIS 12 FORT WORTH 
9 MINNEAPOLIS 13 GRAND ISLAND 
9 MINNEAPOLIS 14 ABERDEEN 
10 BURLINGTON 1 BOSTON 
10 BURLINGTON 2 SCRANTON 
10 BURLINGTON 3 RICHMOND 
10 BURLINGTON 4 ATLANTA 
10 BURLINGTON 5 TAMPA 
10 BURLINGTON 6 NASHVILLE 
10 BURLINGTON 7 COLUMBUS 
10 BURLINGTON 8 LANSING 
10 BURLINGTON 9 MINNEAPOLIS 
10 BURLINGTON 11 JACKSON 







































































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
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18 SALT LAKE CITY 
19 PORTLAND 

















18 SALT LAKE CITY 
19 PORTLAND 
















































1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/HEAD) 
REG .  CITY REG .  CITY CALVES YRLGS. 
NO. NO. 
13 GRAND ISLAND 3 RICHMOND 6.370 10.750 
13 GRAND ISLAND 4 ATLANTA 5.840 9.850 
13 GRAND ISLAND 5 TAMPA 7.120 12.020 
13 GRAND ISLAND 6 NASHVILLE 5.060 8.530 
13 GRAND ISLAND 7 COLUMBUS 5.070 8.550 
13 GRAND ISLAND 8 LANSING 4.950 8.350 
13 GRAND ISLAND 9 MINNEAPOLIS 2.800 4.730 
13 GRAND ISLAND 10 BURLINGTON 2.530 4.270 
13 GRAND ISLAND 11 JACKSON 5.400 9.120 
13 GRAND ISLAND 12 FORT WORTH 3.500 5.910 
13 GRAND ISLAND 14 ABERDEEN 3.310 5.580 
13 GRAND ISLAND 15 HELENA 3.900 6.580 
13 GRAND ISLAND 16 DENVER 2.520 4.250 
13 GRAND ISLAND 17 PHOENIX 5.070 8.560 
13 GRAND ISLAND 18 SALT LAKE CITY 3.860 6.520 
13 GRAND ISLAND 19 PORTLAND 6.370 10.750 
13 GRAND ISLAND 20 SAN FRANCISCO 6.420 10.830 
14 ABERDEEN 1 BOSTON 7.390 12.470 
14 ABERDEEN 2 SCRANTON 7.040 11.880 
14 ABERDEEN 3 RICHMOND 7.060 11.910 
14 ABERDEEN 6 NASHVILLE 5.730 9.670 
14 ABERDEEN 7 COLUMBUS 5.480 9.250 
14 ABERDEEN 8 LANSING 5.130 8.650 
14 ABERDEEN 9 MINNEAPOLIS 1.920 3.240 
14 ABERDEEN 10 BURLINGTON 3.260 5.510 
14 ABERDEEN 11 JACKSON 6.150 10.390 
14 ABERDEEN 12 FORT WORTH 4.710 7.950 
14 ABERDEEN 13 GRAND ISLAND 3.310 5.580 
14 ABERDEEN 15 HELENA 3.650 6.150 
14 ABERDEEN 16 DENVER 3.650 6.160 
14 ABERDEEN 17 PHOENIX 7.250 12.240 
14 ABERDEEN 18 SALT LAKE CITY 4.360 7.360 
14 ABERDEEN 19 PORTLAND 5.980 10.090 
14 ABERDEEN 20 SAN FRANCISCO 6.920 11.670 
15 HELENA 6 NASHVILLE 7.410 12.510 
15 HELENA 7 COLUMBUS 7.250 12.230 
15 HELENA 8 LANSING 6.930 11.690 
15 HELENA 9 MINNEAPOLIS 4.320 7.280 
15 HELENA 10 BURLINGTON 5.410 9.140 
15 HELENA 11 JACKSON 7.710 13.010 
15 HELENA 12 FORT WORTH 5.660 9.540 
15 HELENA 13 GRAND ISLAND 3.740 6.320 
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ORIGIN DESTINATION 
REG .  CITY REG .  CITY 
NO. NO. 
15 HELENA 14 ABERDEEN 
15 HELENA 16 DENVER 
15 HELENA 17 PHOENIX 
15 HELENA 18 SALT LAKE CITY 
15 HELENA 19 PORTLAND 
15 HELENA 20 SAN FRANCISCO 
16 DENVER - 6 NASHVILLE 
16 DENVER 7 COLUMBUS 
16 DENVER 8 LANSING 
16 DENVER 9 MINNEAPOLIS 
16 DENVER 10 BURLINGTON 
16 DENVER 11 JACKSON 
16 DENVER 12 FORT WORTH 
16 DENVER 13 GRAND ISLAND 
16 DENVER 14 ABERDEEN 
16 DENVER 15 HELENA 
16 DENVER 17 PHOENIX 
16 DENVER 18 SALT LAKE CITY 
16 DENVER 19 PORTLAND 
16 DENVER 20 SAN FRANCISCO 
17 PHOENIX 6 NASHVILLE 
17 PHOENIX 7 COLUMBUS 
17 PHOENIX 8 LANSING 
17 PHOENIX 9 MINNEAPOLIS 
17 PHOENIX 10 BURLINGTON 
17 PHOENIX 11 JACKSON 
17 PHOENIX 12 FORT WORTH 
17 PHOENIX 13 GRAND ISLAND 
17 PHOENIX 14 ABERDEEN 
17 PHOENIX 15 HELENA 
17 PHOENIX 16 DENVER 
17 PHOENIX 18 SALT LAKE CITY 
17 PHOENIX 19 PORTLAND 
17 PHOENIX 20 SAN FRANCISCO 
18 SALT LAKE CITY 6 NASHVILLE 
18 SALT LAKE CITY 7 COLUMBUS 
18 SALT LAKE CITY 8 LANSING 
18 SALT LAKE CITY 9 MINNEAPOLIS 
18 SALT LAKE CITY 10 BURLINGTON 
18 SALT LAKE CITY 12 FORT WORTH 
18 SALT LAKE CITY 13 GRAND ISLAND 














































1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/HEAD) 
REG .  CITY REG .  CITY CALVES YRLGS. 
NO. NO. 
18 SALT LAKE CITY 15 HELENA 2.950 4.980 
18 SALT LAKE CITY 16 DENVER 2.980 5.030 
18 SALT LAKE CITY 17 PHOENIX 3.640 6.150 
18 SALT LAKE CITY 19 PORTLAND 4.060 6.860 
18 SALT LAKE CITY 20 SAN FRANCISCO 3.910 6.600 
19 PORTLAND 9 MINNEAPOLIS 6.330 10.680 
19 PORTLAND 10 BURLINGTON 7.160 12.080 
19 PORTLAND 12 FORT WORTH 7.000 11.810 
19 PORTLAND 13 GRAND ISLAND 3.710 6.260 
19 PORTLAND 14 ABERDEEN 5.570 9.390 
19 PORTLAND 15 HELENA 3.650 6.150 
19 PORTLAND 16 DENVER 5.470 9.240 
19 PORTLAND 17 PHOENIX 5.440 9.180 
19 PORTLAND 18 SALT LAKE CITY 4.060 6.860 
19 PORTLAND 20 SAN FRANCISCO 3.590 6.050 
20 SAN FRANCISCO 9 MINNEAPOLIS 7.150 12.070 
20 SAN FRANCISCO 10 BURLINGTON 7.200 12.150 
20 SAN FRANCISCO 12 FORT WORTH 6.180 10.420 
20 SAN FRANCISCO 13 GRAND ISLAND 5.950 10.040 
20 SAN FRANCISCO 14 ABERDEEN 6.390 10.780 
20 SAN FRANCISCO 15 HELENA 5.200 8.770 
20 SAN FRANCISCO 16 DENVER 5.420 9.140 
20 SAN FRANCISCO 17 PHOENIX 4.010 6.770 
20 SAN FRANCISCO 18 SALT LAKE CITY 3.910 6.600 
20 SAN FRANCISCO 19 PORTLAND 3.590 6.050 
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I 1954 TRANSPORTATION COSTS 
I 
! ORIGIN DESTINATION COST($/TON) 
REG .  CITY REG .  CITY WHOLE MFTD. 
NO. NO. MILK MILK 
1 BOSTON 2 SCRANTON 0.396 0.086 
I BOSTON 3 RICHMOND 0.700 0.128 
1 BOSTON 4 ATLANTA - 0.211 
1 BOSTON 5 TAMPA - 0.247 
1 BOSTON 6 NASHVILLE - 0.218 
1 BOSTON 7 COLUMBUS - 0.163 
1 BOSTON 8 LANSING - 0.178 
1 BOSTON 9 MINNEAPOLIS - 0.247 
1 BOSTON 10 BURLINGTON - 0.213 
1 BOSTON 11 JACKSON - 0.253 
1 BOSTON 12 FORT WORTH - 0.310 
1 BOSTON 13 GRAND ISLAND - 0.269 
1 BOSTON 14 ABERDEEN - 0.281 
2 SCRANTON 1 BOSTON 0.396 0.086 
2 SCRANTON 3 RICHMOND 0.432 0.091 
2 SCRANTON 4 ATLANTA 1.103 0.181 
2 SCRANTON 5 TAMPA - 0.222 
2 SCRANTON 6 NASHVILLE 1.096 0.180 
2 SCRANTON 7 COLUMBUS 0.595 0.114 
2 SCRANTON 8 LANSING - 0.142 
2 SCRANTON 9 MINNEAPOLIS - 0.220 
2 SCRANTON 10 BURLINGTON - 0.199 
2 SCRANTON 11 JACKSON - 0.220 
2 SCRANTON 12 FORT WORTH - 0.269 
2 SCRANTON . 13 GRAND ISLAND - 0.231 
2 SCRANTON 14 ABERDEEN - 0.265 
3 RICHMOND 1 BOSTON 0.700 0.128 
3 RICHMOND 2 SCRANTON 0.432 0.091 
3 RICHMOND 4 ATLANTA 0.679 0.125 
3 RICHMOND 5 TAMPA 1.084 0.178 
3 RICHMOND 6 NASHVILLE 0.806 0.142 
3 RICHMOND 7 COLUMBUS 0.590 0.113 
3 RICHMOND 8 LANSING - 0.149 
3 RICHMOND 9 MINNEAPOLIS - 0.225 
3 RICHMOND 10 BURLINGTON - 0.190 
3 RICHMOND 11 JACKSON - 0.192 
3 RICHMOND 12 FORT WORTH - 0.240 
3 RICHMOND 13 GRAND ISLAND - 0.239 
3 RICHMOND 14 ABERDEEN - 0.266 
4 ATLANTA 1 BOSTON 1.391 0.211 
4 ATLANTA 2 SCRANTON 1.103 0.181 
4 ATLANTA 3 RICHMOND 0.679 0.125 
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ORIGIN DESTINATION COST($/TON) 
REG .  CITY REG .  CITY WHOLE MFTD-
NO. NO. MILK MILK 
4 ATLANTA 5 TAMPA 0-599 0.114 
4 ATLANTA 6 NASHVILLE 0.330 0.073 
4 ATLANTA 7 COLUMBUS 0.711 0.130 
4 ATLANTA 8 LANSING — 0.160 
4 ATLANTA 9 MINNEAPOLIS - 0.211 
4 ATLANTA 10 BURLINGTON - 0.164 
4 ATLANTA 11 JACKSON 0.516 0.103 
4 ATLANTA 12 FORT WORTH 1.021 0.171 
4 ATLANTA 13 GRAND ISLAND 1.468 0.218 
4 ATLANTA 14 ABERDEEN 1.745 0.243 
5 TAMPA 1 BOSTON 1.784 0.247 
5 TAMPA 2 SCRANTON 1.509 0.222 
5 TAMPA 3 RICHMOND 1.084 0.178 
5 TAMPA 4 ATLANTA 0.599 0.114 
5 TAMPA 6 NASHVILLE 0.929 0.158 
5 TAMPA 7 COLUMBUS — 0.204 
5 TAMPA 8 LANSING - 0.225 
5 TAMPA 9 MINNEAPOLIS - 0.265 
5 TAMPA 10 BURLINGTON - 0.227 
5 TAMPA 11 JACKSON 0.871 0.189 
5 TAMPA 12 FORT WORTH 1.437 0.216 
5 TAMPA 13 GRAND ISLAND 2.024 0.269 
5 TAMPA 14 ABERDEEN 2.318 0.284 
6 NASHVILLE 1 BOSTON 1.462 0.218 
6 NASHVILLE 2 SCRANTON 1.096 0.180 
6 NASHVILLE 3 RICHMOND 0.806 0.142 
6 NASHVILLE 4 ATLANTA 0.330 0.073 
6 NASHVILLE 5 TAMPA 0.929 0.158 
6 NASHVILLE 7 COLUMBUS 0.511 0.102 
6 NASHVILLE 8 LANSING 0.680 0.125 
6 NASHVILLE 9 MINNEAPOLIS - 0.178 
6 NASHVILLE 10 BURLINGTON 0.667 0.124 
6 NASHVILLE 11 JACKSON 0.517 0.103 
6 NASHVILLE 12 FORT WORTH 0.929 0.159 
6 NASHVILLE 13 GRAND ISLAND 1.130 0.184 
6 NASHVILLE 14 ABERDEEN 1.420 0.214 
7 COLUMBUS 1 BOSTON 0.962 0.163 
7 COLUMBUS 2 SCRANTON 0.595 0.114 
7 COLUMBUS 3 RICHMOND 0.590 0.113 
7 COLUMBUS 4 ATLANTA 0.711 0.130 
7 COLUMBUS 5 TAMPA 1.311 0.204 
7 COLUMBUS 6 NASHVILLE 0.511 0.102 
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ORIGIN DESTINATION 
REG .  CITY REG .  CITY 
NO. NO. 
7 COLUMBUS 8 LANSING 
7 COLUMBUS 9 MINNEAPOLIS 
7 COLUMBUS 10 BURLINGTON 
7 COLUMBUS 11 JACKSON 
7 COLUMBUS 12 FORT WORTH 
7 COLUMBUS 13 GRAND ISLAND 
7 COLUMBUS 14 ABERDEEN 
8 LANSING 1 BOSTON 
8 LANSING 2 SCRANTON 
8 LANSING 3 RICHMOND 
8 LANSING 4 ATLANTA 
8 LANSING 5 TAMPA 
8 LANSING 6 NASHVILLE 
8 LANSING 7 COLUMBUS 
8 LANSING 9 MINNEAPOLIS 
8 LANSING 10 BURLINGTON 
8 LANSING 11 JACKSON 
8 LANSING 12 FORT WORTH 
8 LANSING 13 GRAND ISLAND 
8 LANSING 14 ABERDEEN 
9 MINNEAPOLIS 1 BOSTON 
9 MINNEAPOLIS 2 SCRANTON 
9 MINNEAPOLIS 3 RICHMOND 
9 MINNEAPOLIS 4 ATLANTA 
9 MINNEAPOLIS 5 TAMPA 
9 MINNEAPOLIS 6 NASHVILLE 
9 MINNEAPOLIS 7 COLUMBUS 
9 MINNEAPOLIS 8 LANSING 
9 MINNEAPOLIS 10 BURLINGTON 
9 MINNEAPOLIS 11 JACKSON 
9 MINNEAPOLIS 12 FORT WORTH 
9 MINNEAPOLIS 13 GRAND ISLAND 
9 MINNEAPOLIS 14 ABERDEEN 
9 MINNEAPOLIS 15 HELENA 
9 MINNEAPOLIS 16 DENVER 
9 MINNEAPOLIS 17 PHOENIX 
9 MINNEAPOLIS 18 SALT LAKE CITY 
9 MINNEAPOLIS 19 PORTLAND 
9 MINNEAPOLIS 20 SAN FRANCISCO 
10 BURLINGTON 1 BOSTON 
10 BURLINGTON 2 SCRANTON 















































1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG .  CITY REG .  CITY WHOLE MFTD. 
NO. NO. MILK MILK 
10 BURLINGTON 4 ATLANTA 0.967 0.164 
10 BURLINGTON 5 TAMPA 1.566 0.227 
10 BURLINGTON 6 NASHVILLE 0.667 0.124 
10 BURLINGTON 7 COLUMBUS 0.707 0.129 
10 BURLINGTON 8 LANSING 0.557 0.109 
10 BURLINGTON 9 MINNEAPOLIS 0.448 0.094 
10 BURLINGTON 11 JACKSON 0.901 0.155 
10 BURLINGTON 12 FORT WORTH 1.007 0.168 
10 BURLINGTON 13 GRAND ISLAND 0.530 0.105 
10 BURLINGTON 14 ABERDEEN 0.815 0.225 
10 BURLINGTON 15 HELENA 1.797 0.248 
10 BURLINGTON 16 DENVER 1.071 0.172 
10 BURLINGTON 17 PHOENIX 1.909 0.258 
10 BURLINGTON 18 SALT LAKE CITY 1.600 0.231 
10 BURLINGTON 19 PORTLAND 2.561 0.316 
10 BURLINGTON 20 SAN FRANCISCO 2.577 0.317 
11 JACKSON 1 BOSTON 1.843 0.253 
11 JACKSON 2 SCRANTON 1.492 0.220 
11 JACKSON 3 RICHMOND 1.203 0.192 
11 JACKSON 4 ATLANTA 0.516 0.103 
11 JACKSON 5 TAMPA 0.871 0.189 
11 JACKSON 6 NASHVILLE 0.517 0.103 
11 JACKSON 7 COLUMBUS 1.004 0.169 
11 JACKSON 8 LANSING — 0.186 
11 JACKSON 9 MINNEAPOLIS - 0.207 
11 JACKSON 10 BURLINGTON 0.901 0.155 
11 JACKSON 12 FORT WORTH 0.566 0.110 
11 JACKSON 13 GRAND ISLAND 1.280 0.201 
11 JACKSON 14 ABERDEEN 1.605 0.231 
11 JACKSON 15 HELENA 2.530 0.313 
11 JACKSON 16 DENVER 1.533 0.224 
11 JACKSON 17 PHOENIX 1.847 0.253 
11 JACKSON 18 SALT LAKE CITY 2.135 0.278 
11 JACKSON 19 PORTLAND 3.166 0.369 
11 JACKSON 20 SAN FRANCISCO 2.789 0.336 
12 FORT WORTH 1 BOSTON 2.499 0.310 
12 FORT WORTH 2 SCRANTON 1.985 0.269 
12 FORT WORTH 3 RICHMOND 1.709 0.240 
12 FORT WORTH 4 ATLANTA 1.021 0.171 
12 FORT WORTH 5 TAMPA 1.437 0.216 
12 FORT WORTH 6 NASHVILLE 0.929 0.159 
12 FORT WORTH 7 COLUMBUS — 0.211 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION 
REG . CITY REG . CITY 
NO. NO. 
12 FORT WORTH 8 LANSING 
12 FORT WORTH 9 MINNEAPOLIS 
12 FORT WORTH 10 BURLINGTON 
12 FORT WORTH 11 JACKSON 
12 FORT WORTH 13 GRAND ISLAND 
12 FORT WORTH 14 ABERDEEN 
12 FORT WORTH 15 HELENA 
12 FORT WORTH 16 DENVER 
12 FORT WORTH 17 PHOENIX 
12 FORT WORTH 18 SALT LAKE CITY 
12 FORT WORTH 19 PORTLAND 
12 FORT WORTH 20 SAN FRANCISCO 
13 GRAND ISLAND 1 BOSTON 
13 GRAND ISLAND 2 SCRANTON 
13 GRAND ISLAND 3 RICHMOND 
13 GRAND ISLAND 4 ATLANTA 
13 GRAND ISLAND 5 TAMPA 
13 GRAND ISLAND 6 NASHVILLE 
13 GRAND ISLAND 7 COLUMBUS 
13 GRAND ISLAND 8 LANSING 
13 GRAND ISLAND 9 MINNEAPOLIS 
13 GRAND ISLAND 10 BURLINGTON 
13 GRAND ISLAND 11 JACKSON 
13 GRAND ISLAND 12 FORT WORTH 
13 GRAND ISLAND 14 ABERDEEN 
13 GRAND ISLAND 15 HELENA 
13 GRAND ISLAND 16 DENVER 
13 GRAND ISLAND 17 PHOENIX 
13 GRAND ISLAND 18 SALT LAKE CITY 
13 GRAND ISLAND 19 PORTLAND 
13 GRAND ISLAND 20 SAN FRANCISCO 
14 ABERDEEN 1 BOSTON 
14 ABERDEEN 2 SCRANTON 
14 ABERDEEN 3 RICHMOND 
14 ABERDEEN 4 ATLANTA 
14 ABERDEEN 5 TAMPA 
14 ABERDEEN 6 NASHVILLE 
14 ABERDEEN 7 COLUMBUS 
14 ABERDEEN 8 LANSING 
14 ABERDEEN 9 MINNEAPOLIS 
14 ABERDEEN 10 BURLINGTON 















































1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG . CITY REG . CITY WHOLE MFTD. 
NO. NO. MILK MILK 
14 ABERDEEN 12 FORT WORTH 1.518 0.223 
14 ABERDEEN 13 GRAND ISLAND 0.834 0.146 
14 ABERDEEN 15 HELENA 0.971 0.164 
14 ABERDEEN 16 DENVER 1.003 0.164 
14 ABERDEEN 17 PHOENIX 2.351 0.297 
14 ABERDEEN 18 SALT LAKE CITY 1.246 0.197 
14 ABERDEEN 19 PORTLAND 1.864 0.254 
14 ABERDEEN 20 SAN FRANCISCO 2.223 0.286 
15 HELENA 9 MINNEAPOLIS — 0.205 
15 HELENA 10 BURLINGTON - 0.248 
15 HELENA 11 JACKSON 2.530 0.313 
15 HELENA 12 FORT WORTH 1.985 0.265 
15 HELENA 13 GRAND ISLAND 1.067 0.176 
15 HELENA 14 ABERDEEN 0.971 0.164 
15 HELENA 16 DENVER 1.040 0.173 
15 HELENA 17 PHOENIX 1.518 0.223 
15 HELENA 18 SALT LAKE CITY 0.639 0.120 
15 HELENA 19 PORTLAND 0.880 0.152 
15 HELENA 20 SAN FRANCISCO 1.461 0.217 
16 DENVER 1 BOSTON 2.562 — 
16 DENVER 2 SCRANTON 2.205 — 
16 DENVER 9 MINNEAPOLIS - 0.178 
16 DENVER 10 BURLINGTON — 0.172 
16 DENVER 11 JACKSON 1.533 0.224 
16 DENVER 12 FORT WORTH 0.967 0.164 
16 DENVER 13 GRAND ISLAND 0.525 0.104 
16 DENVER 14 ABERDEEN 1.003 0.164 
16 DENVER 15 HELENA 1.040 0.173 
16 DENVER 17 PHOENIX 1.051 0.174 
16 DENVER 18 SALT LAKE CITY 0.650 0.121 
16 DENVER 19 PORTLAND 1.648 0.235 
16 DENVER 20 SAN FRANCISCO 1.621 0.232 
17 PHOENIX 9 MINNEAPOLIS — 0.277 
17 PHOENIX 10 BURLINGTON - 0.258 
17 PHOENIX 11 JACKSON - 0.253 
17 PHOENIX 12 FORT WORTH 1.282 0.201 
17 PHOENIX 13 GRAND ISLAND 1.518 0.223 
17 PHOENIX 14 ABERDEEN 2.351 0.297 
17 PHOENIX 15 HELENA 1.518 0.223 
17 PHOENIX 16 DENVER 1.051 0.174 
17 PHOENIX 18 SALT LAKE CITY 0.879 0.152 
17 PHOENIX 19 PORTLAND 1.633 0.233 
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1954 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG . CITY REG . CITY WHOLE MFTD. 
NO. NO. MILK MILK 
17 PHOENIX 20 SAN FRANCISCO 1.015 0.170 
18 SALT LAKE CITY 9 MINNEAPOLIS - 0.228 
18 SALT LAKE CITY 10 BURLINGTON - 0.231 
18 SALT LAKE CITY 11 JACKSON — 0.278 
18 SALT LAKE CITY 12 FORT WORTH 1.569 0.227 
18 SALT LAKE CITY 13 GRAND I S L A N D  1.053 0.175 
18 SALT LAKE CITY 14 ABERDEEN 1.246 0.197 
18 SALT LAKE CITY 15 HELENA 0.639 0.120 
18 SALT LAKE CITY 16 DENVER 0.650 0.121 
18 SALT LAKE CITY 17 PHOENIX 0.879 0.152 
18 SALT LAKE CITY 19 PORTLAND 1.035 0.172 
18 SALT LAKE CITY 20 SAN FRANCISCO 0.978 0.165 
19 PORTLAND 9 MINNEAPOLIS - 0.284 
19 PORTLAND 10 BURLINGTON - 0.316 
19 PORTLAND 11 JACKSON - 0.369 
19 PORTLAND 12 FORT WORTH 2.600 0.320 
19 PORTLAND 13 GRAND ISLAND 2.014 0.268 
19 PORTLAND 14 ABERDEEN 1.864 0.254 
19 PORTLAND 15 HELENA 0.880 0.152 
19 PORTLAND 16 DENVER 1.648 0.235 
19 PORTLAND 17 PHOENIX 1.633 0.233 
19 PORTLAND 18 SALT LAKE CITY 1.035 0.172 
19 PORTLAND 20 SAN FRANCISCO 0.858 0.151 
20 SAN FRANCISCO 9 MINNEAPOLIS — 0.316 
20 SAN FRANCISCO 10 BURLINGTON - 0.317 
20 SAN FRANCISCO 11 JACKSON - 0.336 
20 SAN FRANCISCO 12 FORT WORTH 2.223 0.286 
20 SAN FRANCISCO 13 GRAND ISLAND 2.031 0.269 
20 SAN FRANCISCO 14 ABERDEEN 2.223 0.286 
20 SAN FRANCISCO 15 HELENA 1.459 0.217 
20 SAN FRANCISCO 16 DENVER 1.621 0.232 
20 SAN FRANCISCO 17 PHOENIX 1.015 0.170 
20 SAN FRANCISCO 18 SALT LAKE CITY 0.978 0.165 
20 SAN FRANCISCO 19 PORTLAND 0.858 0.151 
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Appendix A.13. Cost Coefficients for Transportation 
Activities, 1965 and EM Models 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION CGST($/CWT. F.U.) 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
3 RICHMOND I BOSTON 0.397 — 
3 RICHMOND 2 SCRANTON C.637 — 
3 RICHMOND 4 ATLANTA 0.690 — 
3 RICHMOND 5 TAMPA 0.970 — 
3 RICHMOND 6 NASHVILLE 0.445 — 
3 RICHMOND 11 JACKSON 0.607 — 
4 ATLANTA 1 BOSTON 1.274 — 
4 ATLANTA 2 SCRANTON 0.988 — 
4 ATLANTA 3 RICHMOND 0.690 — 
4 ATLANTA 5 TAMPA 0.660 — 
4 ATLANTA 6 NASHVILLE 0.663 — 
4 ATLANTA 11 JACKSON 0.532 — 
5 TAMPA 1 BOSTON 1.735 — 
5 TAMPA 2 SCRANTON 1.405 — 
5 TAMPA 3 RICHMOND 0.970 — 
5 TAMPA 4 ATLANTA 0.660 — 
5 TAMPA 6 NASHVILLE 0.843 — 
5 TAMPA 11 JACKSON 0.747 — 
6 NASHVILLE 1 BOSTON . — 1.157 
6 NASHVILLE 2 SCRANTON — 0.885 
6 NASHVILLE 3 RICHMOND — 0.463 
6 NASHVILLE 4 ATLANTA — 0.513 
6 NASHVILLE 5 TAMPA — 0.765 
6 NASHVILLE 8 LANSING — 0.624 
6 NASHVILLE 9 MINNEAPOLIS — 0.875 
6 NASHVILLE 11 JACKSON — 0.402 
6 NASHVILLE 12 FORT WORTH — 0.704 
6 NASHVILLE 13 GRAND ISLAND — 0.815 
6 NASHVILLE 14 ABERDEEN — 0.986 
6 NASHVILLE 15 HELENA — 1.076 
6 NASHVILLE 16 DENVER — 0.936 
6 NASHVILLE 17 PHOENIX — 1.036 
6 NASHVILLE 18 SALT LAKE CITY — 1.036 
6 NASHVILLE 19 PORTLAND — 1.187 
6 NASHVILLE 20 SAN FRANCISCO — 1.177 
7 CCLUM8US 1 BOSTON 0.550 0.588 
7 COLUMBUS 2 SCRANTON 0.388 0.416 
7 COLUMBUS 3 RICHMOND 0.502 0.528 
7 COLUMBUS 4 ATLANTA 0.737 0.639 
7 CCLUMBUS 5 TAMPA 1.292 1.096 
7 COLUMBUS 6 NASHVILLE 0.703 0.578 
7 COLUMBUS 8 LANSING 0.339 0.365 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT . F.U.) 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
7 COLUMBUS 9 MINNEAPOLIS 0.746 0.781 
7 COLUMBUS 10 BURLINGTON 0.704 -
7 COLUMBUS 11 JACKSON 0.731 0.832 
7 COLUMBUS 12 FORT WORTH - 0.812 
7 COLUMBUS 13 GRAND ISLAND - 0.822 
7 COLUMBUS 14 ABERDEEN - 0.872 
7 COLUMBUS 15 HELENA - 1.339 
7 COLUMBUS 16 DENVER — 0.974 
7 COLUMBUS 17 PHOENIX — 1.400 
7 COLUMBUS 18 SALT LAKE CITY - 1.268 
7 COLUMBUS 19 PORTLAND - 1.836 
7 COLUMBUS 20 SAN FRANCISCO - 1.856 
8 LANSING 1 BOSTON 0.621 0.674 
8 LANSING 2 SCRANTON 0.517 0.560 
8 LANSING 3 RICHMOND 0.574 0.623 
8 LANSING 4 ATLANTA 0.926 0.851 
8 LANSING 5 TAMPA 1.379 1.225 
8 LANSING 6 NASHVILLE 0.846 0.758 
8 LANSING 7 COLUMBUS 0.337 -
8 LANSING 9 MINNEAPOLIS 0.721 0.778 
8 LANSING 10 BURLINGTON 0.700 — 
8 LANSING 11 JACKSON 0.875 0.996 
8 LANSING 12 FORT WORTH — 0.965 
8 LANSING 13 GRAND ISLAND — 0.830 
8 LANSING 14 ABERDEEN — 0.851 
8 LANSING 15 HELENA — 1.276 
8 LANSING 16 DENVER - 1.017 
8 LANSING 17 PHOENIX — 1.442 
8 LANSING 18 SALT LAKE CITY - 1.266 
8 LANSING 19 PORTLAND - 1.806 
8 LANSING 20 SAN FRANCISCO - 1.857 
9 MINNEAPOLIS 1 BOSTON 0.927 1.016 
9 MINNEAPOLIS 2 SCRANTON 0.837 0.922 
9 MINNEAPOLIS 3 RICHMOND 0.880 0.964 
9 MINNEAPOLIS 4 ATLANTA 1.136 0.985 
9 MINNEAPOLIS 5 TAMPA 1.612 1.321 
9 MINNEAPOLIS 6 NASHVILLE 0.985 0.880 
9 MINNEAPOLIS 7 COLUMBUS 0.746 -
9 MINNEAPOLIS 8 LANSING 0.774 0.849 
9 MINNEAPOLIS 10 BURLINGTON 0.711 -
9 MINNEAPOLIS 11 JACKSON 1.066 1.027 
9 MINNEAPOLIS 12 FORT WORTH - 0.943 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT . F.U. 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
9 MINNEAPOLIS 13 GRAND ISLAND - 0.828 
9 MINNEAPOLIS 14 ABERDEEN — 0.775 
9 MINNEAPOLIS 15 HELENA — 0-922 
9 MINNEAPOLIS 16 DENVER - 0.901 
9 MINNEAPOLIS 17 PHOENIX — 1.079 
9 MINNEAPOLIS 18 SALT LAKE CITY — 0.985 
9 MINNEAPOLIS 19 PORTLAND — 1.C90 
9 MINNEAPOLIS 20 SAN FRANCISCO — 1.048 
10 BURLINGTON 1 BOSTON 0.802 0.794 
10 BURLINGTON 2 SCRANTON 0.778 0.825 
10 BURLINGTON 3 RICHMOND 0.740 0.784 
10 BURLINGTON 4 ATLANTA 0.806 0.713 
10 BURLINGTON 5 TAMPA 1.293 1.059 
10 BURLINGTON 6 NASHVILLE 0.624 0.581 
10 BURLINGTON 7 COLUMBUS 0.704 -
10 BURLINGTON 8 LANSING 0.700 0.794 
10 BURLINGTON 9 MINNEAPOLIS 0.711 0.774 
10 BURLINGTON 11 JACKSON 0.718 0.723 
10 BURLINGTON 12 FORT WORTH 0.725 0.560 
10 BURLINGTON 13 GRAND ISLAND — 0.794 
10 BURLINGTON 14 ABERDEEN - 0.835 
10 BURLINGTON 15 HELENA . — 0.998 
10 BURLINGTON 16 DENVER — 0.876 
10 BURLINGTON 17 PHOENIX — 1.008 
10 BURLINGTON 18 SALT LAKE CITY — 0.957 
10 BURLINGTON 19 PORTLAND — 1.120 
10 BURLINGTON 20 SAN FRANCISCO — 1.141 
11 JACKSON 1 BOSTON . - 1.095 
11 JACKSON 2 SCRANTON — 0.943 
11 JACKSON 3 RICHMOND — 0.862 
11 JACKSON 4 ATLANTA — 0.476 
11 JACKSON 5 TAMPA — 0.679 
11 JACKSON 6 NASHVILLE , — 0.476 
11 JACKSON 8 LANSING — 0.821 
11 JACKSON 9 MINNEAPOLIS - 0.912 
11 JACKSON 12 FORT WORTH - 0.375 
11 JACKSON 13 GRAND ISLAND — 0.902 
11 JACKSON 14 ABERDEEN — . 0.963 
11 JACKSON 15 HELENA - 1.105 
11 JACKSON 16 DENVER - 0.943 
11 JACKSON 17 PHOENIX 0.993 
11 JACKSON 18 SALT LAKE CITY - 1.044 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COSTCS/CWT . F.U. 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
11 JACKSON 19 PORTLAND — 1.206 
11 JACKSON 20 SAN FRANCISCO - 1.146 
12 FCRT WORTH 1 BOSTON 2.707 2.087 
12 FORT WORTH 2 SCRANTON 2.044 1.646 
12 FORT WORTH 3 RICHMOND 1.642 1.370 
12 FORT WORTH 4 ATLANTA 0.846 0.838 
12 FCRT WORTH 5 TAKPA 1.105 1.146 
12 FORT WORTH 6 NASHVILLE 0.789 0.778 
12 FORT WORTH 7 COLUMBUS 1.127 — 
12 FORT WORTH 8 LANSING 1.197 1.207 
12 FORT WORTH 9 MINNEAPOLIS 1.011 0.941 
12 FCRT WORTH 10 BURLINGTON 0.828 -
12 FORT WORTH 11 JACKSON 0.769 0.634 
12 FCRT WORTH 13 GRAND ISLAND - 0.757 
12 FCRT WORTH 14 ABERDEEN — 1.125 
12 FORT WORTH 15 HELENA 1.358 1.381 
12 FORT WORTH 16 DENVER 1.093 0.747 
12 FORT WORTH 17 PHOENIX 1.249 0.982 
12 FCRT WORTH 18 SALT LAKE CITY 1.325 1.156 
12 FCRT WORTH 19 PORTLAND 1.276 1.667 
12 FORT WORTH 20 SAN FRANCISCO 1.385 0.880 
13 GRAND ISLAND 1 BOSTON 1.124 1.201 
13 GRAND ISLAND 2 SCRANTCN 0.951 1.017 
13 GRAND ISLAND 3 RICHMOND 1.C74 1.140 
13 GRAND ISLAND 4 ATLANTA 1.364 1.017 
13 GRAND ISLAND 5 TAMPA 1.207 1.343 
13 GRAND ISLAND 6 NASHVILLE 1.1C9 0.824 
13 GRAND ISLAND 7 COLUMBUS 0.785 -
13 GRAND ISLAND 8 LANSING 0.771 0.814 
13 GRAND ISLAND 9 MINNEAPOLIS 0.700 0.804 
13 GRAND ISLAND 10 BURLINGTON 0.7C2 — 
13 GRAND ISLAND 11 JACKSON 1.191 0.977 
13 GRAND ISLAND 12 FORT WORTH 0.773 0.753 
13 GRAND ISLAND 14 ABERDEEN — 0.834 
13 GRAND ISLAND 15 HELENA 1.152 0.875 
13 GRAND ISLAND 16 DENVER 0.659 0.794 
13 GRAND ISLAND 17 PHOENIX 1.314 0.946 
13 GRAND ISLAND 18 SALT LAKE CITY 0.919 0.855 
13 GRAND ISLAND 19 PORTLAND 1.358 1.028 
13 GRAND ISLAND 20 SAN FRANCISCO 1.179 0.753 
14 ABERDEEN 1 BOSTON 1.199 1.277 
14 ABERDEEN 2 SCRANTON 1.183 1.256 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U.) 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
14 ABERDEEN 3 RICHMOND 1.200 1.277 
14 ABERDEEN 4 ATLANTA 1.318 1.256 
14 ABERDEEN 5 TAKPA 1.755 1.575 
14 ABERDEEN 6 NASHVILLE 1.099 1.085 
14 ABERDEEN 7 COLUMBUS 0.838 — 
14 ABERDEEN 8 LANSING 0.792 0.873 
14 ABERDEEN 9 MINNEAPOLIS 0.740 0.787 
14 ABERDEEN 10 BURLINGTON 0.715 — 
14 ABERDEEN 11 JACKSON 1.188 1.234 
14 ABERDEEN 12 FORT WORTH 1.162 1.085 
14 ABERDEEN 13 GRAND ISLAND - 0.873 
14 ABERDEEN 15 HELENA 1.095 0.894 
14 ABERDEEN 16 DENVER 1.115 0.905 
14 ABERDEEN 17 PHOENIX 1.331 1.128 
14 ABERDEEN 18 SALT LAKE CITY . 1.598 1.330 
14 ABERDEEN 19 PORTLAND 1.358 1.053 
14 ABERDEEN 20 SAN FRANCISCO 1.431 1.192 
15 HELENA 1 BOSTON 1.644 1.899 
15 HELENA 2 SCRANTDN 1.554 1.800 
15 HELENA 3 RICHMOND - 1.844 
15 HELENA 4 ATLANTA - 1.921 
15 HELENA 5 TAKPA — 2.275 
15 HELENA 6 NASHVILLE — 1.756 
15 HELENA 7 COLUMBUS 1.147 — 
15 HELENA 8 LANSING 1.386 1.513 
15 HELENA 9 MINNEAPOLIS 0.994 1.016 
15 HELENA 10 BURLINGTON 1.112 — 
15 HELENA 11 JACKSON 1.520 1.756 
15 HELENA 12 FORT WORTH 1.420 1.491 
15 HELENA 13 GRAND ISLAND — 0.950 
15 HELENA 14 ABERDEEN — 0.927 
15 HELENA 16 DENVER — 0.950 
15 HELENA 17 PHOENIX 1.391 1.502 
15 HELENA 18 SALT LAKE CITY 0.832 0.961 
15 HELENA 19 PORTLAND 0.940 0.916 
15 HELENA 20 SAN FRANCISCO 1.202 1.126 
16 DENVER 1 BOSTON 1.377 1.507 
16 DENVER 2 SCRANTON 1.243 1.360 
16 DENVER 3 RICHMOND 1.329 1.455 
16 DENVER 4 ATLANTA 1.412 1.360 
16 DENVER 5 TAKPA 1.831 1.664 
16 DENVER 6 NASHVILLE - 1.151 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST{$/CWT . F.U. 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
16 DENVER 7 COLUMBUS 0.865 -
16 DENVER 8 LANSING 1.071 1.067 
16 DENVER 9 MINNEAPOLIS 1.162 0.900 
16 DENVER 10 BURLINGTON 1.155 — 
16 DENVER 11 JACKSON 1.233 1.298 
16 DENVER . 12 FORT WORTH 0.862 0.942 
16 DENVER 13 GRAND ISLAND - 0.816 
16 DENVER 14 ABERDEEN - 0.890 
16 DENVER 15 HELENA - 0.900 
16 DENVER 17 PHOENIX 0.994 0.900 
16 DENVER 18 SALT LAKE CITY 0.836 0.492 
16 DENVER 19 PORTLAND 1.338 0.994 
16 DENVER 20 SAN FRANCISCO 1.400 0.910 
17 PHOENIX 1 BOSTON 1.041 -
17 PHOENIX 2 SCRANTON 1.178 . -
17 PHOENIX 7 COLUMBUS 1.321 -
17 PHOENIX 8 LANSING 1.316 — 
17 PHOENIX 9 MINNEAPOLIS 1.354 -
17 PHOENIX 10 BURLINGTON 1.358 — 
17 PHOENIX 11 JACKSON 1.357 . — 
17 PHOENIX 12 FORT WORTH 1.249 — 
17 PHOENIX 18 SALT LAKE CITY 1.200 -
17 PHOENIX 19 PORTLAND 1.336 — 
17 PHOENIX 20 SAN FRANCISCO 0.702 — 
18 SALT LAKE CITY 1 BOSTON - 1.312 
18 SALT LAKE CITY 2 SCRANTON — 1.267 
18 SALT LAKE CITY 3 RICHMOND - 1.267 
18 SALT LAKE CITY 4 ATLANTA - 1.200 
18 SALT LAKE CITY 5 TAMPA - 1.301 
18 SALT LAKE CITY 6 NASHVILLE — 1.145 
18 SALT LAKE CITY 8 LANSING — 1.145 
18 SALT LAKE CITY 9 MINNEAPOLIS - 1.044 
18 SALT LAKE CITY 11 JACKSON — 1.145 
18 SALT LAKE CITY 12 FORT WORTH - 1.044 
18 SALT LAKE CITY 13 GRAND ISLAND — 0.956 
18 SALT LAKE CITY 14 ABERDEEN — 0.989 
18 SALT LAKE CITY 15 HELENA — 0.967 
18 SALT LAKE CITY 16 DENVER - 0.522 
18 SALT LAKE CITY 17 PHOENIX 1.200 0.889 
18 SALT LAKE CITY 19 PORTLAND 0.626 0.956 
18 SALT LAKE CITY 20 SAN FRANCISCO 0.838 0.945 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION CQST($/CWT . F.U.) 
REG . CITY REG . CITY SOYBEANS COTTON 
NO. NO. SEED 
3 RICHMOND 1 BOSTON — 0.430 
3 RICHMOND 2 SCRANTON - 0.187 
3 RICHMOND 4 ATLANTA — 0.274 
3 RICHMOND 5 TAMPA - 0.448 
3 RICHMOND 6 NASHVILLE — 0.331 
3 RICHMOND 7 COLUMBUS — 0.393 
3 RICHMOND 8 LANSING — 0.527 
3 RICHMOND 9 MINNEAPOLIS - 0.819 
3 RICHMOND 10 BURLINGTON — 0.624 
3 RICHMOND 11 JACKSON — 0.471 
3 RICHMOND 12 FORT WORTH - 0.772 
3 RICHMOND 13 GRAND ISLAND — 0.899 
3 RICHMOND 14 ABERDEEN — 1.038 
3 RICHMOND 15 HELENA — 1.198 
3 RICHMOND 16 DENVER — 1.143 
3 RICHMOND 17 PHOENIX — 1.211 
3 RICHMOND 18 SALT LAKE CITY — 1.197 
3 RICHMOND 19 PORTLAND - 1.301 
3 RICHMOND 20 SAN FRANCISCO - 1.310 
4 ATLANTA 1 BOSTON 0.598 0.731 
4 ATLANTA 2 SCRANTON 0.527 0.644 
4 ATLANTA 3 RICHMOND 0.213 0.261 
4 ATLANTA 5 TAMPA 0.202 0.247 
4 ATLANTA 6 NASHVILLE 0.111 0.136 
4 ATLANTA 7 COLUMBUS - 0.438 
4 ATLANTA 8 LANSING 0.442 0.541 
4 ATLANTA 9 MINNEAPOLIS 0.605 0.739 
4 ATLANTA 10 BURLINGTON — 0.486 
4 ATLANTA 11 JACKSON 0.213 0.260 
4 ATLANTA 12 FORT WORTH 0.321 0.393 
4 ATLANTA 13 GRAND ISLAND 0.598 0.730 
4 ATLANTA 14 ABERDEEN 0.760 0.929 
4 ATLANTA 15 HELENA 0.969 1.184 
4 ATLANTA 16 DENVER 0.764 0.934 
4 ATLANTA 17 PHOENIX 0.937 1.145 
4 ATLANTA 18 SALT LAKE CITY 0.953 1.165 
4 ATLANTA 19 PORTLAND 1.035 1.265 
4 ATLANTA 20 SAN FRANCISCO 1.018 1.244 
5 TAMPA 1 BOSTON 0.654 0.799 
5 TAMPA 2 SCRANTON 0.619 0.757 
5 TAMPA 3 RICHMOND 0.367 0.448 
5 TAMPA 4 ATLANTA 0.201 0.246 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT . F.U.) 
REG . CITY REG . CITY SOYBEANS COTTON 
NO. NO. SEED 
5 TAMPA 6 NASHVILLE 0.314 0.384 
5 TAMPA 7 COLUMBUS - 0.711 
5 TAMPA 8 LANSING 0.624 0.763 
5 TAMPA 9 MINNEAPOLIS 0.846 1.033 
5 TAMPA 10 BURLINGTON — 0.835 
5 TAMPA 11 JACKSON 0.252 0.307 
5 TAMPA 12 FORT WORTH 0.515 0.629 
5 TAMPA 13 GRAND ISLAND 0.860 1.051 
5 TAMPA 14 ABERDEEN 0.961 1.175 
5 TAMPA 15 HELENA 1.020 1.247 
5 TAMPA 16 DENVER 0.937 1.145 
5 TAMPA 17 PHOENIX 0.971 1.187 
5 TAMPA 18 SALT LAKE CITY 0.994 1.215 
5 TAMPA 19 PORTLAND 1.086 1.327 
5 TAMPA 20 SAN FRANCISCO 1.053 1.287 
6 NASHVILLE 1 BOSTON 0.624 0.763 
6 NASHVILLE 2 SCRANTON 0.506 0.618 
6 NASHVILLE 3 RICHMOND 0.279 0.341 
6 NASHVILLE 4 ATLANTA 0.111 0.136 
6 NASHVILLE 5 TAMPA 0.316 0.387 
6 NASHVILLE 7 COLUMBUS — 0.215 
6 NASHVILLE 8 LANSING 0.376 0.459 
6 NASHVILLE 9 KIKNEAPOLIS 0.449 0.548 
6 NASHVILLE 10 BURLINGTON — 0.262 
6 NASHVILLE 11 JACKSON 0.176 0.215 
6 NASHVILLE 12 FORT WORTH 0.316 0.386 
6 NASHVILLE 13 GRAND ISLAND 0.496 0.607 
6 NASHVILLE 14 ABERDEEN 0.658 0.804 
6 NASHVILLE 15 HELENA 0.915 1.118 
6 NASHVILLE 16 DENVER 0.564 0.689 
6 NASHVILLE 17 PHOENIX 0.898 1.098 
6 NASHVILLE 18 SALT LAKE CITY 0.915 1.118 
6 NASHVILLE 19 PORTLAND 1.002 1.225 
6 NASHVILLE 20 SAN FRANCISCO 0.998 1.220 
7 COLUMBUS 1 BOSTON 0.352 — 
7 COLUMBUS 2 SCRANTON 0.246 — 
7 COLUMBUS 3 RICHMOND 0.321 — 
7 COLUMBUS 4 ATLANTA 0.222 — 
7 COLUMBUS 5 TAMPA 0.629 — 
7 COLUMBUS 6 NASHVILLE 0.176 , — 
7 COLUMBUS 8 LANSING 0.227 . — 
7 COLUMBUS 9 MINNEAPOLIS 0.385 — 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. F.U.) 
REG . CITY REG . CITY SOYBEANS COTTON 
NO. NO. SEED 
7 COLUMBUS 11 JACKSON 0.303 — 
7 COLUMBUS 12 FORT WORTH 0.627 — 
7 CCLUMBUS 13 GRAND ISLAND 0.572 — 
7 COLUMBUS 14 ABERDEEN 0.584 -
7 COLUMBUS 15 HELENA 1.194 — 
7 COLUMBUS 16 DENVER 0.772 -
7 -CCLUMBUS 17 PHOENIX l.COO -
7 COLUMBUS 18 SALT LAKE CITY 1.123 — 
7 CCLUMBUS 19 PORTLAND 1.683 — 
7 COLUMBUS 20 SAN FRANCISCO 1.693 — 
8 LANSING 1 BOSTON 0.364 — 
8 LANSING 2 SCRANTON 0.311 — 
8 LANSING 3 RICHMOND 0.330 -
8 LANSING 4 ATLANTA 0.375 -
8 LANSING 5 TAMPA 0.737 . -
8 LANSING 6 NASHVILLE 0.258 -
8 LANSING 9 MINNEAPOLIS 0.344 — 
8 LANSING 11 JACKSON 0.505 — 
8 LANSING 12 FORT WORTH 0.722 -
8 LANSING 13 GRAND ISLAND 0.478 -
8 LANSING 14 ABERDEEN 0.523 -
8 LANSING 15 HELENA 0.784 — 
8 LANSING 16 DENVER 0.743 -
8 LANSING 17 PHOENIX 0.812 — 
8 LANSING 18 SALT LAKE CITY 0.782 . — 
8 LANSING 19 PORTLAND 0.867 — 
8 LANSING 20 SAN FRANCISCO 0.875 — 
9 MINNEAPOLIS 1 BOSTON 0.627 — 
9 MINNEAPOLIS 2 SCRANTON 0.567 — 
9 MINNEAPOLIS 3 RICHMOND 0.597 -
9 MINNEAPOLIS 4 ATLANTA 0.352 — 
9 MINNEAPOLIS 5 TAMPA 0.525 — 
9 MINNEAPOLIS 6 NASHVILLE 0.361 - . 
9 MINNEAPOLIS 8 LANSING 0.436 — 
9 MINNEAPOLIS 11 JACKSON 0.549 — 
9 MINNEAPOLIS 12 FORT WORTH 0.409 — 
9 MINNEAPOLIS 13 GRAND ISLAND 0.301 — 
9 MINNEAPOLIS 14 ABERDEEN 0.187 — 
9 MINNEAPOLIS 15 HELENA 0.673 — 
9 MINNEAPOLIS 16 DENVER 0.406 — 
9 MINNEAPOLIS 17 PHOENIX 0.885 — 
9 MINNEAPOLIS 18 SALT LAKE CITY 0.797 — 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT . F.U.) 
REG . CITY REG . CITY SOYBEANS COTTON 
NO. NO. SEED 
9 MINNEAPOLIS 19 PORTLAND 0.728 -
9 MINNEAPOLIS 20 SAN FRANCISCO 0.676 — 
10 BURLINGTON 1 BOSTON 0.496 — 
10 BURLINGTON 2 SCRANTON 0.477 — 
10 BURLINGTON 3 RICHMOND 0.457 — 
10 BURLINGTON 4 ATLANTA 0.265 — 
10 BURLINGTON 5 TAKPA 0.415 — 
10 BURLINGTON 6 NASHVILLE 0.213 — 
10 BURLINGTON 8 LANSING 0.341 — 
10 BURLINGTON 9 MINNEAPOLIS 0.218 — 
10 BURLINGTON 11 JACKSON 0.268 — 
10 BURLINGTON 12 FORT WORTH 0.365 — 
10 BURLINGTON 13 GRAND ISLAND 0.321 — 
10 BURLINGTON 14 ABERDEEN 0.387 — 
10 BURLINGTON 15 HELENA 0.829 — 
10 BURLINGTON 16 DENVER 0.428 — 
10 BURLINGTON 17 PHOENIX 0.758 — 
10 BURLINGTON 18 SALT LAKE CITY 0.842 — 
10 BURLINGTON 19 PORTLAND 0.848 — 
10 BURLINGTON 20 SAN FRANCISCO 0.732 — 
11 JACKSON 1 BOSTON 0.706 0.863 
11 JACKSON 2 SCRANTON 0.572 0.699 
11 JACKSON 3 RICHMOND 0.336 0.411 
11 JACKSON 4 ATLANTA 0.230 0.281 
11 JACKSON 5 TAKPA 0.321 0.392 
11 JACKSON 6 NASHVILLE 0.176 0.215 
11 JACKSON 7 COLUMBUS - 0.317 
11 JACKSON 8 LANSING 0.436 0.533 
11 JACKSON 9 MINNEAPOLIS 0.549 0.670 
11 JACKSON 10 BURLINGTON - 0.321 
11 JACKSON 12 FORT WORTH 0.208 0.255 
11 JACKSON 13 GRAND ISLAND 0.516 0.631 
11 JACKSON 14 ABERDEEN 0.726 0.887 
11 JACKSON 15 HELENA 1.012 1.237 
11 JACKSON 16 DENVER 0.690 0.844 
11 JACKSON 17 PHOENIX 0.936 1.144 
11 JACKSON 18 SALT LAKE CITY 0.893 1.092 
11 JACKSON 19 PORTLAND 1.059 1.294 
11 JACKSON 20 SAN FRANCISCO 0.892 1.090 
12 FCRT WORTH 1 BOSTON 0.961 1.175 
12 FORT WORTH 2 SCRANTON 0.776 0.949 




1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT • F.U.) 
REG • CITY REG . CITY SOYBEANS COTTON 
NO. NO. SEED 
12 FCRT WORTH 4 ATLANTA 0.304 0.372 
12 FORT WORTH 5 TAKPA 0.485 0.593 
12 FCRT WORTH 6 NASHVILLE 0.270 0.330 
12 FCRT WORTH 7 COLUMBUS - 0.692 
12 FORT WORTH 8 LANSING 0.713 0.871 
12 FORT WORTH 9 MINNEAPOLIS 0.473 0.578 
12 FORT WORTH 10 BURLINGTON — 0.466 
12 FCRT WORTH 11 JACKSON C.2C8 0.255 
12 FCRT WORTH 13 GRAND ISLAND 0.370 0.453 
12 FORT WORTH 14 ABERDEEN 0.569 0.696 
12 FORT WORTH 15 HELENA 0.856 1.046 
12 FORT WORTH 16 DENVER 0.306 0.374 
12 FORT WORTH 17 PHCENIX 0.556 0.679 
12 FORT WORTH 18 SALT LAKE CITY 0.702 0.858 
12 FORT WORTH 19 PORTLAND 0.956 1.168 
12 FORT WORTH 20 SAN FRANCISCO 0.802 0.981 
13 GRAND ISLAND 1 BOSTON 0.736 -
13 GRAND ISLAND 2 SCRANTON 0.584 — 
13 GRAND ISLAND 3 RICHMOND 0.663 — 
13 GRAND ISLAND 4 ATLANTA 0.370 — 
13 GRAND ISLAND 5 TAMPA 0.507 — 
13 GRAND ISLAND 6 NASHVILLE 0.484 — 
13 GRAND ISLAND 8 LANSING 0.551 — 
13 GRAND ISLAND 9 MINNEAPOLIS 0.342 — 
13 GRAND ISLAND 11 JACKSON 0.318 — 
13 GRAND ISLAND 12 FORT WORTH 0.398 — 
13 GRAND ISLAND 14 ABERDEEN 0.724 — 
13 GRAND ISLAND 15 HELENA 0.619 . — 
13 GRAND ISLAND 16 DENVER 0.210 — 
13 GRAND ISLAND 17 PHOENIX 0.781 — 
13 GRAND ISLAND 18 SALT LAKE CITY 0.706 — 
13 GRAND ISLAND 19 PORTLAND 0.741 — 
13 GRAND ISLAND 20 SAN FRANCISCO 0.619 — 
14 ABERDEEN 1 BOSTON 0.669 — 
14 ABERDEEN 2 SCRANTON 0.643 — 
14 ABERDEEN 3 RICHMOND 0.849 — 
14 ABERDEEN 4 ATLANTA 0.755 — 
14 ABERDEEN 5 TAMPA 0.961 -
14 ABERDEEN 6 NASHVILLE 0.620 — . 
14 ABERDEEN 8 LANSING 0.493 , -
14 ABERDEEN 9 MINNEAPOLIS 0.199 — 
14 ABERDEEN 11 JACKSON 0.673 -
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG • CITY REG • CITY HAY 
NO. NO. 
15 HELENA 18 SALT LAKE CITY 12.96 
15 HELENA 19 PORTLAND 16.72 
16 DENVER 17 PHCENIX 19.38 
16 DENVER 18 SALT LAKE CITY 13.14 
17 PHOENIX 20 SAN FRANCISCO 18.82 
18 SALT LAKE CITY 15 HELENA 12.96 
18 SALT LAKE CITY 16 DENVER 13.14 
18 SALT LAKE CITY 17 PHOENIX 16.70 
18 SALT LAKE CITY 19 PORTLAND 19.14 
18 SALT LAKE CITY 20 SAN FRANCISCO 18.24 
19 PORTLAND 15 HELENA 16.72 
19 PORTLAND 18 SALT LAKE CITY 19.14 
19 PORTLAND 20 SAN FRANCISCO 16.38 
20 SAN FRANCISCO 17 PHCENIX 18.82 
20 SAN FRANCISCO 18 SALT LAKE CITY 18.24 
20 SAN FRANCISCO 19 PORTLAND 16.38 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT, 
REG . CITY REG . CITY BEEF AND 
NO. NO. PORK 
1 BOSTON 2 SCRANTON 1.105 
1 BOSTON 3 RICHMOND 1.516 
1 BOSTON 7 COLUMBUS 1.806 
1 BOSTON 8 LANSING 1.928 
2 SCRANTON I BOSTON 0.773 
2 SCRANTON 3 RICHMOND 1.160 
2 SCRANTON 7 COLUMBUS 1.386 
2 SCRANTON 8 LANSING 1.638 
3 RICHMOND . 1 BOSTON 1.223 
3 RICHMOND 2 SCRANTON 0.834 
3 RICHMOND 4 ATLANTA 1.194 
3 RICHMOND 5 TAMPA 1.661 
3 RICHMOND 6 NASHVILLE 1.638 
3 RICHMOND 7 COLUMBUS 1.379 
3 RICHMOND• 8 LANSING 1.690 
3 RICHMOND 11 JACKSON 2.042 
4 ATLANTA 1 BOSTON 1.954 
4 ATLANTA 2 SCRANTON 1.681 
4 ATLANTA 3 RICHMOND 1.194 
4 ATLANTA 5 TAMPA 1.087 
4 ATLANTA 6 NASHVILLE 0.652 
4 ATLANTA 7 COLUMBUS 1.236 
4 ATLANTA 8 LANSING 1.505 
4 ATLANTA 11 JACKSON 1.280 
4 ATLANTA 12 FORT WORTH 1.866 
4 ATLANTA 13 GRAND ISLAND 2.276 
4 ATLANTA 14 ABERDEEN 2.503 
4 ATLANTA 15 HELENA 3.618 
4 ATLANTA 16 DENVER 2.554 
4 ATLANTA 17 PHOENIX 3.377 
4 ATLANTA 18 SALT LAKE CITY 3.468 
4 ATLANTA 19 PORTLAND 4.128 
4 ATLANTA 20 SAN FRANCISCO 4.018 
5 TAMPA 1 BOSTON 2.285 
5 TAMPA 2 SCRANTON 2.058 
5 TAMPA 3 RICHMOND 1.661 
5 TAMPA 4 ATLANTA 1.087 
5 TAMPA 6 NASHVILLE 1.772 
5 TAMPA 7 COLUMBUS 2.140 
5 TAMPA 8 LANSING 2.335 
5 TAMPA 11 JACKSON 1.710 
5 TAMPA 12 FORT WORTH 2.251 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST (S/CWT.) 
REG . CITY REG . CITY BEEF AND 
NO. NO. PORK 
5 TAMPA 13 GRAND ISLAND 3.105 
5 TAMPA 14 ABERDEEN 3.351 
5 TAMPA 15 HELENA 4.028 
5 TAMPA 16 DENVER 3.377 
5 TAMPA 17 PHOENIX 3.646 
5 TAMPA 18 SALT LAKE CITY 3.849 
5 TAMPA 19 PORTLAND 4.437 
5 TAMPA 20 SAN FRANCISCO 4.242 
6 NASHVILLE 1 BOSTON 2.018 
6 NASHVILLE 2 SCRANTON 1.672 
6 NASHVILLE 3 RICHMOND 1.353 
6 NASHVILLE 4 ATLANTA 0.652 
6 NASHVILLE 5 TAMPA 1.495 
6 NASHVILLE 7 COLUMBUS 0.958 
6 NASHVILLE 8 LANSING 1.196 
6 NASHVILLE 9 MINNEAPOLIS 1.930 
6 NASHVILLE 10 BURLINGTON 1.476 
6 NASHVILLE 11 JACKSON 1.281 
6 NASHVILLE 12 FORT WORTH 1.772 
6 NASHVILLE 13 GRAND ISLAND 1.973 
6 NASHVILLE 14 ABERDEEN 2.236 
6 NASHVILLE 15 HELENA 3.406 
6 NASHVILLE 16 DENVER 2.294 
6 NASHVILLE 17 PHOENIX 3.227 
6 NASHVILLE 18 SALT LAKE CITY 3.199 
6 NASHVILLE 19 PORTLAND 3.911 
6 NASHVILLE 20 SAN FRANCISCO 3.878 
7 COLUMBUS 1 BOSTON 1.532 
7 CCLUMBUS 2 SCRANTON 1.081 
7 CCLUMBUS 3 RICHMOND 1.074 
7 COLUMBUS 4 ATLANTA 1.236 
7 COLUMBUS 5 TAMPA 1.882 
7 CCLUMBUS 6 NASHVILLE 0.958 
7 COLUMBUS 8 LANSING 0.590 
7 COLUMBUS 9 MINNEAPOLIS 1.824 
7 COLUMBUS 10 BURLINGTON 1.524 
7 CCLUMBUS 11 JACKSON 1.849 
7 CCLUMBUS 12 FORT WORTH 2.210 
7 COLUMBUS 13 GRAND ISLAND 1.978 
7 COLUMBUS 14 ABERDEEN 2.142 , 
7 CCLUMBUS 15 HELENA 3.345 
7 COLUMBUS 16 DENVER 2.375 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT. 
REG . CITY REG . CITY BEEF AND 
NO. NO. PORK 
7 COLUMBUS 17 PHOENIX 3.431 
7 COLUMBUS 18 SALT LAKE CITY 3.245 
7 COLUMBUS 19 PORTLAND 3.946 
7 COLUMBUS 20 SAN FRANCISCO 3.957. 
8 LANSING 1 BOSTON 1.661 
8 LANSING 2 SCRANTON 1.353 
8 LANSING 3 RICHMOND 1.409 
8 LANSING 4 ATLANTA 1.505 
8 LANSING 5 TAMPA 2.082 
8 LANSING 6 NASHVILLE 1.196 
8 LANSING 7 COLUMBUS 0.590 
8 LANSING- 9 MINNEAPOLIS 1.661 
8 LANSING 10 BURLINGTON 1.335 
8 LANSING 11 JACKSON 1.987 
8 LANSING 12 FORT WORTH 2.311 
8 LANSING 13 GRAND ISLAND 1.925 
8 LANSING 14 ABERDEEN 2.001 
8 LANSING 15 HELENA 3.218 
8 LANSING 16 DENVER 2.401 
8 LANSING 17 PHOENIX 3.457 
8 LANSING 18 SALT LAKE CITY 3.204 
8 LANSING 19 PORTLAND 3.872 
8 LANSING 20 SAN FRANCISCO 3.924 
9 MINNEAPOLIS 1 BOSTON 2.271 
9 MINNEAPOLIS 2 SCRANTON 2.040 
9 MINNEAPOLIS 3 RICHMOND 2.081 
9 MINNEAPOLIS 4 ATLANTA 1.949 
9 MINNEAPOLIS 5 TAMPA 2.608 
9 MINNEAPOLIS 6 NASHVILLE 1.663 
9 MINNEAPOLIS 7 COLUMBUS 1.551 
9 MINNEAPOLIS a LANSING 1.378 
9 MINNEAPOLIS 10 BURLINGTON 0.859 
9 MINNEAPOLIS 11 JACKSON 1.916 
9 MINNEAPOLIS 12 FORT WORTH 2.060 
9 MINNEAPOLIS 13 GRAND ISLAND 1.426 
9 MINNEAPOLIS 14 ABERDEEN 1.002 
9 MINNEAPOLIS 15 HELENA 2.146 
9 MINNEAPOLIS 16 DENVER 1.930 
9 MINNEAPOLIS 17 PHOENIX 3.193 
9 MINNEAPOLIS 18 SALT LAKE CITY 2.370 
9 MINNEAPOLIS 19 PORTLAND 3.253 
9 MINNEAPOLIS 20 SAN FRANCISCO 3.534 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT.) 
REG . CITY REG . CITY BEEF AND 
NO. NO. PORK 
10 BURLINGTON 1 BOSTON 1.975 
10 BURLINGTON 2 SCRANTON 1.837 
10 BURLINGTON 3 RICHMOND 1.762 
10 BURLINGTON 4 ATLANTA 1.537 
10 BURLINGTON 5 TAKPA 2.107 
10 BURLINGTON 6 NASHVILLE 1.179 
10 BURLINGTON 7 COLUMBUS 1.230 
10 BURLINGTON 8 LANSING 1.026 
10 BURLINGTON 9 MINNEAPOLIS 1.183 
10 BURLINGTON 11 JACKSON 1.742 
10 BURLINGTON 12 FORT WORTH 1.852 
10 BURLINGTON 13 GRAND ISLAND 1.299 
10 BURLINGTON 14 ABERDEEN 1.648 
10 BURLINGTON 15 HELENA 2.544 
10 BURLINGTON 16 DENVER 1.916 
10 BURLINGTON 17 PHOENIX 2.629 
10 BURLINGTON 18 SALT LAKE CITY 2.387 
10 BURLINGTON 19 PORTLAND 3.538 
10 BURLINGTON 20 SAN FRANCISCO 3.550 
11 JACKSON 1 BOSTON 2.331 
11 JACKSON 2 SCRANTON 2.043 
11 JACKSON 3 RICHMOND 1.780 
11 JACKSON 4 ATLANTA 0.966 
11 JACKSON 5 TAMPA 1.430 
11 JACKSON 6 NASHVILLE 0.967 
11 JACKSON 7 COLUMBUS 1.577 
11 JACKSON 8 LANSING 1.722 
11 JACKSON 9 MINNEAPOLIS 2.173 
11 JACKSON 10 BURLINGTON 1.742 
11 JACKSON 12 FORT WORTH 1.347 
11 JACKSON 13 GRAND ISLAND 2.112 
11 JACKSON 14 ABERDEEN 2.391 
11 JACKSON 15 HELENA 3.515 
11 JACKSON 16 DENVER 2.332 
11 JACKSON 17 PHOENIX 2.583 
11 JACKSON 18 SALT LAKE CITY 3.200 
11 JACKSON 19 PORTLAND 3.957 
11 JACKSON 20 SAN FRANCISCO 3.704 
12 FORT WORTH 1 BOSTON 2.993 
12 FORT WORTH 2 SCRANTON 2.638 
12 FORT WORTH 3 RICHMOND 2.225 





12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 









1965 TRANSPORTATION COSTS 
DESTINATION COST($/CWT.) 
REG . CITY BEEF AND 
NO. PORK 
5 TAHPA 1.996 
6 NASHVILLE 1.495 
7 COLUMBUS 1.954 
8 LANSING 2.058 
9 MINNEAPOLIS 1.798 
10 BURLINGTON 1.580 
11 JACKSON 1.039 
13 GRAND ISLAND 1.839 
14 ABERDEEN 2.318 
15 HELENA 3.070 
16 DENVER 1.811 
17 PHOENIX 2.114 
18 SALT LAKE CITY 2.361 
19 PORTLAND 3.567 
20 SAN FRANCISCO 3.274 
1 BOSTON 2.641 
2 SCRANTON 2.140 
3 RICHMOND 2.216 
4 ATLANTA 2.022 
5 TAMPA 2.467 
6 NASHVILLE 1.707 
7 COLUMBUS 1.713 
8 LANSING 1.658 
9 MINNEAPOLIS 1.125 
10 BURLINGTON 0.987 
11 JACKSON 1.853 
12 FORT WORTH 1.813 
14 ABERDEEN 1.670 
15 HELENA 1.912 
16 DENVER 1.292 
17 PHOENIX 2.318 
18 SALT LAKE CITY 1.898 
19 PORTLAND 3.096 
20 SAN FRANCISCO 3.111 
1 BOSTON 2.728 
2 SCRANTON 2.611 
3 RICHMOND 2.616 
4 ATLANTA 2.253 
5 TAMPA 2.862 
6 NASHVILLE 1.980 
. 7 COLUMBUS 1.884 
8 LANSING 1.737 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT.) 
REG . CITY REG . CITY BEEF AND 
NO. NO. PORK 
14 ABERDEEN 9 MINNEAPOLIS 0.659 
14 ABERDEEN 10 BURLINGTON 1.364 
14 ABERDEEN 11 JACKSON 2.139 
14 ABERDEEN 12 FORT WORTH 2.065 
14 ABERDEEN 13 GRAND ISLAND 1.387 
14 ABERDEEN 15 HELENA 1.815 
14 ABERDEEN 16 DENVER 1.848 
14 ABERDEEN 17 PHOENIX 3.377 
14 ABERDEEN 18 SALT LAKE CITY 2.081 
14 ABERDEEN 19 PORTLAND 2.595 
14 ABERDEEN 20 SAN FRANCISCO 3.274 
15 HELENA 1 BOSTON 3.395 
15 HELENA 2 SCRANTON 3.212 
15 HELENA 3 RICHMOND 3.245 
15 HELENA 4 ATLANTA 3.112 
15 HELENA 5 TAMPA 3.510 
15 HELENA 6 NASHVILLE 2.913 
15 HELENA 7 COLUMBUS 2.857 
15 HELENA 8 LANSING 2.741 
15 HELENA 11 JACKSON 3.015 
15 HELENA 12 FORT WORTH 2.608 
15 HELENA 13 GRAND ISLAND 1.643 
15 HELENA 14 ABERDEEN 1.541 -
15 HELENA 16 DENVER 1.616 
15 HELENA 17 PHCENIX 2.065 
15 HELENA 18 SALT LAKE CITY 1.441 
15 HELENA 19 PORTLAND 1.719 
15 HELENA 20 SAN FRANCISCO 2.269 
16 DENVER 1 BOSTON 3.037 
16 DENVER 2 SCRANTON 2.778 
16 DENVER 3 RICHMOND 2.872 
16 DENVER 4 ATLANTA 2.304 
16 DENVER 5 TAMPA 2.886 
16 DENVER 6 NASHVILLE 2.040 
16 DENVER 7 COLUMBUS 2.124 
16 DENVER 8 LANSING 2,150 
16 DENVER 11 JACKSON 2.079 
16 DENVER 12 FORT WORTH 1.537 
16 DENVER 13 GRAND ISLAND 0.979 
16 DENVER 14 ABERDEEN 1.576 
16 DENVER 15 HELENA 1.885 
16 DENVER 17 PHOENIX 1.896 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/CWT.) 
REG . CITY REG . CITY BEEF AND 
NO. NO. PORK 
16 DENVER 18 SALT LAKE CITY 1.456 
16 DENVER 19 PORTLAND 2.427 
16 DENVER 20 SAN FRANCISCO 2.404 
17 PHOENIX 1 BOSTON 3.611 
17 PHOENIX 2 SCRANTON 3.357 
17 PHOENIX 3 RICHMOND 3.315 
17 PHOENIX 7 COLUMBUS 2.936 
17 PHOENIX 8 LANSING 2.960 
17 PHOENIX 11 JACKSON 2.334 
17 PHOENIX 12 FORT WORTH 1.854 
17 PHOENIX 13 GRAND ISLAND 2.065 
17 PHOENIX 14 ABERDEEN 2.886 
17 PHOENIX 15 HELENA 2.065 
17 PHOENIX 16 DENVER 1.626 
17 PHOENIX 18 SALT LAKE CITY 1.718 
17 PHOENIX 19 PORTLAND 2.414 
17 PHOENIX 20 SAN FRANCISCO 1.859 
18 SALT LAKE CITY 1 BOSTON 3.384 
18 SALT LAKE CITY 2 SCRANTON 3.200 
18 SALT LAKE CITY 3 RICHMOND 3.233 
18 SALT LAKE CITY 11 JACKSON 2.724 . 
18 SALT LAKE CITY 12 FORT WORTH 2.109 
18 SALT LAKE CITY 13 GRAND ISLAND 1.628 
18 SALT LAKE CITY 14 ABERDEEN 1.820 
18 SALT LAKE CITY 15 HELENA 1.142 
18 SALT LAKE CITY 16 DENVER 1.157 
18 SALT LAKE CITY 17 PHOENIX 1.438 
18 SALT LAKE CITY 19 PORTLAND 1.880 
18 SALT LAKE CITY 20 SAN FRANCISCO 1.822 
19 PORTLAND 1 BOSTON 3.928 
19 PORTLAND 2 SCRANTON 3.765 
19 PORTLAND 3 RICHMOND 3.794 
19 PORTLAND 12 FORT WORTH 3.064 
19 PORTLAND 13 GRAND ISLAND 2.631 
19 PORTLAND 14 ABERDEEN 2.347 
19 PORTLAND 15 HELENA 1.440 
19 PORTLAND 16 DENVER 2.176 
19 PORTLAND 17 PHOENIX 2.163 
19 PORTLAND 18 SALT LAKE CITY 1.610 
19 PORTLAND 20 SAN FRANCISCO 1.415 
20 SAN FRANCISCO 1 BOSTON 3.972 
20 SAN FRANCISCO 2 SCRANTON 3.812 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION CQST{$/CWT.) 
REG . CITY REG . CITY BEEF AND 
NO. NO. PORK 
20 SAN FRANCISCO 3 RICHMOND 3.840 
20 SAN FRANCISCO 11 JACKSON 3.193 
20 SAN FRANCISCO 12 FORT WORTH 2.792 
20 SAN FRANCISCO 13 GRAND ISLAND 2.645 
20 SAN FRANCISCO 14 ABERDEEN 2.792 
20 SAN FRANCISCO 15 HELENA 2.015 
20 SAN FRANCISCO 16 DENVER 2.153 
20 SAN FRANCISCO 17 PHOENIX 1.588 
20 SAN FRANCISCO 18 SALT LAKE CITY 1.548 
20 SAN FRANCISCO 19 PORTLAND 1.415 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/HEAD) 
REG • CITY REG . CITY CALVES YRLGS. 
NO. NO. 
1 BOSTON 4 ATLANTA 9.640 16.270 
1 BOSTON 5 TAMPA 12.900 21.770 
1 BOSTON 6 NASHVILLE 10.230 17.260 
1 BOSTON 7 COLUMBUS 6.COO 10.120 
I BOSTON 8 LANSING 6.620 11.180 
1 BOSTON 9 MINNEAPOLIS 11.010 18.580 
I BOSTON 10 BURLINGTON 8.520 14.380 
2 SCRANTON 4 ATLANTA 7.350 12.410 
2 SCRANTON 5 TAMPA 10.610 17.900 
2 SCRANTON 6 NASHVILLE 7.290 12.310 
2 SCRANTON 7 COLUMBUS 4.070 6.860 
2 SCRANTON 8 LANSING 5.180 8.750 
2 SCRANTON 9 MINNEAPOLIS 9.040 15.260 
2 SCRANTON 10 BURLINGTON 7.500 12.660 
3 RICHMOND 4 ATLANTA 5.380 9.070 
3 RICHMOND 5 TAMPA 8.600 14.510 
3 RICHMOND 6 NASHVILLE 6.370 10.750 
3 RICHMOND 7 COLUMBUS 3.540 5.980 
3 RICHMOND 8 LANSING 4.540 7.660 
3 RICHMOND 9 MINNEAPOLIS 6.760 11.400 
3 RICHMOND 10 BURLINGTON 5.670 9.560 
3 RICHMOND 11 JACKSON 9.580 16.160 
3 RICHMOND 13 GRAND ISLAND 6.270 10.580 
3 RICHMOND 14 ABERDEEN 6.960 11.750 
3 RICHMOND 15 HELENA 8.820 14.880 
3 RICHMOND 16 DENVER 7.710 13.010 
3 RICHMOND 17 PHOENIX 9.030 15.230 
3 RICHMOND 18 SALT LAKE CITY 8.780 14.820 
3 RICHMOND 19 PORTLAND 10.480 17.680 
3 RICHMOND 20 SAN FRANCISCO 10.620 17.920 
4 ATLANTA 1 BOSTON 6.320 10.660 
4 ATLANTA 2 SCRANTON 5.440 9.180 
4 ATLANTA 3 RICHMOND 5.380 9.070 
4 ATLANTA 5 TAMPA 4.770 8.050 
4 ATLANTA 6 NASHVILLE 2.800 4.720 
4 ATLANTA 7 COLUMBUS 4.020 6.780 
4 ATLANTA 8 LANSING 4.840 8.170 
4 ATLANTA 9 MINNEAPOLIS 6.300 10.630 
4 ATLANTA 10 BURLINGTON 4.940 8.340 
4 ATLANTA 11 JACKSON 4.140 6.990 
4 ATLANTA 12 FORT WORTH 8.090 13.660 
4 ATLANTA 13 GRAND ISLAND 5.680 9.590 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION CCST($/HEAD) 
REG . CITY REG . CITY CALVES YRLGS. 
NO. NO. 
4 ATLANTA 14 ABERDEEN 6.380 10.770 
4 ATLANTA 15 HELENA 8.420 14.220 
4 ATLANTA 16 DENVER 6.540 11.030 
4 ATLANTA 17 PHOENIX 6.690 11.290 
4 ATLANTA 18 SALT LAKE CITY 8.CIO 13.510 
4 ATLANTA 19 PORTLAND 9.920 16.740 
4 ATLANTA 20 SAN FRANCISCO 9.590 16.180 
5 TAMPA 1 BOSTON 7.480 12.630 
5 TAMPA 2 SCRANTCN 6.680 11.270 
5 TAMPA 3 RICHMOND 8.460 14.280 
5 TAMPA 4 ATLANTA 4.770 8.050 
5 TAMPA 6 NASHVILLE 7.350 12.400 
5 TAMPA 7 COLUMBUS 6.070 10.240 
5 TAMPA 8 LANSING 6.760 11.410 
5 TAMPA 9 MINNEAPOLIS 8.050 13.580 
5 TAMPA 10 BURLINGTON 6.850 11.560 
5 TAMPA 11 JACKSON 6.890 11.620 
5 TAMPA 12 FORT WORTH 11.500 19.410 
5 TAMPA 13 GRAND ISLAND 7.030 11.870 
5 TAMPA 14 ABERDEEN 7.680 12.970 
5 TAMPA 15 HELENA 9.620 16.230 
5 TAMPA 16 DENVER 7.750 13.080 
5 TAMPA 17 PHOENIX 8.500 14.340 
5 TAMPA 18 SALT LAKE CITY 9.080 15.330 
5 TAMPA 19 PORTLAND 10.890 18.380 
5 TAMPA 20 SAN FRANCISCO 10.270 17.330 
6 NASHVILLE 1 BOSTON 6.540 11.030 
6 NASHVILLE 2 SCRANTCN 5.380 9.070 
6 NASHVILLE 3 RICHMOND 6.370 10.750 
6 NASHVILLE 4 ATLANTA 2.800 4.720 
6 NASHVILLE 5 TAMPA 7.350 12.400 
6 NASHVILLE 7 COLUMBUS 3.210 5.420 
6 NASHVILLE 8 LANSING 3.900 6.580 
6 NASHVILLE 9 MINNEAPOLIS 5.340 9.020 
6 NASHVILLE 10 BURLINGTON 3.850 6.490 
6 NASHVILLE 11 JACKSON 4.150 7.000 
6 NASHVILLE 12 FORT WORTH 7.350 12.400 
6 NASHVILLE 13 GRAND ISLAND 4.760 8.030 
6 NASHVILLE 14 ABERDEEN 5.560 9.380 
6 NASHVILLE 15 HELENA 7.840 13.220 
6 NASHVILLE 16 DENVER 5.740 9.680 
6 NASHVILLE 17 PHOENIX 7.360 12.410 
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1965 TRANSPORTATION COSTS 
ORIGIN 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION CCST{$/HEAD) 
REG . CITY REG . CITY CALVES YRLGS. 
NO. NO. 
10 BURLINGTON 13 GRAND ISLAND 2.880 4.850 
10 BURLINGTON 14 ABERDEEN 4.560 7.700 
11 JACKSON 1 BOSTON 6.620 11.160 
11 JACKSON 2 SCRANTON 5.750 9.700 
11 JACKSON 3 RICHMOND 5.700 9.620 
11 JACKSON 4 ATLANTA 2.890 4.870 
11 JACKSON 5 TAMPA 4.360 7.360 
11 JACKSON 6 NASHVILLE 2.890 4.880 
11 JACKSON 7 COLUMBUS 4.390 7.400 
11 JACKSON 8 LANSING 4.810 8.110 
11 JACKSON 9 MINNEAPOLIS 5.370 9.060 
11 JACKSON 10 BURLINGTON 4.070 6.860 
11 JACKSON 12 FORT WORTH 3.100 5.230 
11 JACKSON 13 GRAND ISLAND 5.180 8.750 
11 JACKSON 14 ABERDEEN 6.040 10.190 
11 JACKSON 15 HELENA 8.140 13.730 
11 JACKSON 16 DENVER 5.850 9.880 
11 JACKSON 17 PHOENIX 6.620 11.180 
11 JACKSON 18 SALT LAKE CITY 7.280 12.290 
11 JACKSON 19 PORTLAND 9.400 15.870 
11 JACKSON 20 SAN FRANCISCO 8.660 14.620 
12 FORT WORTH 1 BOSTON 8.070 13.620 
12 FORT WORTH 2 SCRANTON 7.070 11.870 
12 FORT WORTH 3 RICHMOND 7.690 12.980 
12 FORT WORTH 4 ATLANTA 4.970 8.390 
12 FORT WORTH 5 TAMPA 6.630 11.180 
12 FORT WORTH 6 NASHVILLE 4.600 7.760 
12 FORT WORTH 7 COLUMBUS 0 5.480 9.250 
12 FORT WORTH 8 LANSING 5.790 9.770 
12 FORT WORTH 9 MINNEAPOLIS 5.020 8.480 
12 FORT WORTH 10 BURLINGTON 4.400 7.420 
12 FORT WORTH 11 JACKSON 3.100 5.230 
12 FORT WORTH 13 GRAND ISLAND 4.360 7.350 
12 FORT WORTH 14 ABERDEEN 5.810 9.810 
12 FORT WORTH 15 HELENA 6.940 11.720 
12 FORT WORTH 16 DENVER 4.280 7.220 
12 FORT WORTH 17 PHOENIX 5.190 8.750 
12 FORT WORTH 18 SALT LAKE CITY 5.940 10.030 
12 FORT WORTH 19 PORTLAND 8.280 13.970 
12 FORT WORTH 20 SAN FRANCISCO 6.890 11.620 
13 GRAND ISLAND 1 BOSTON 12.880 21.730 
13 GRAND ISLAND 2 SCRANTON 9.870 16.650 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION CCST($/HEAD) 
REG . CITY REG . CITY CALVES YRLGS. 
NO. NO. 
13 GRAND ISLAND 3 RICHMOND 3.890 6.570 
13 GRAND ISLAND 4 ATLANTA 4.450 7.510 
13 GRAND ISLAND 5 TAKPA 2.800 4.730 
13 GRAND ISLAND 6 NASHVILLE 4.880 8.240 
13 GRAND ISLAND 7 COLUMBUS 6.640 11.200 
13 GRAND ISLAND 8 LANSING 6.280 10.590 
13 GRAND ISLAND 9 MINNEAPOLIS 3.430 5.790 
13 GRAND ISLAND 10 BURLINGTON 2.880 4.850 
13 GRAND ISLAND 11 JACKSON 4.760 8.030 
13 GRAND ISLAND 12 FORT WORTH 4.880 8.220 
13 GRAND ISLAND 14 ABERDEEN 4.680 7.890 
13 GRAND ISLAND 15 HELENA 6.180 10.440 
13 GRAND ISLAND 16 DENVER 2.850 4.810 
13 GRAND ISLAND 17 PHOENIX 9.250 2.110 
13 GRAND ISLAND 18 SALT LAKE CITY 6.060 10.230 
13 GRAND ISLAND 19 PORTLAND 12.790 21.590 
13 GRAND ISLAND 20 SAN FRANCISCO 12.920 21.800 
14 ABERDEEN 1 BOSTON 13.700 23.120 
14 ABERDEEN 2 SCRANTON 12.610 21.280 
14 ABERDEEN 3 RICHMOND 2.910 4.910 
14 ABERDEEN 6 NASHVILLE 4.540 7.670 
14 ABERDEEN 7 COLUMBUS 7.840 13.230 
14 ABERDEEN 8 LANSING 6.800 11.480 
14 ABERDEEN 9 MINNEAPOLIS 1.870 3.160 
14 ABERDEEN 10 BURLINGTON 4.560 7.700 
14 ABERDEEN 11 JACKSON 4.140 6.990 
14 ABERDEEN 12 FORT WORTH 4.350 7.340 
14 ABERDEEN 13 GRAND ISLAND 4.680 7.900 
14 ABERDEEN 15 HELENA 5.560 9.380 
14 ABERDEEN 16 DENVER 5.760 9.730 
14 ABERDEEN 17 PHCENIX 15.270 25.760 
14 ABERDEEN 18 SALT LAKE CITY 7.380 12.450 
14 ABERDEEN 19 PORTLAND 11.710 19.760 
14 ABERDEEN 20 SAN FRANCISCO 14.320 24.170 
15 HELENA 6 NASHVILLE 15.210 25.660 
15 HELENA 7 COLUMBUS 14.730 24.860 
15 HELENA 8 LANSING 13.800 23.290 
15 HELENA 9 MINNEAPOLIS 8.720 14.720 
15 HELENA 10 BURLINGTON 11.630 19.620 
15 HELENA 11 JACKSON 16.060 27.100 
15 HELENA 12 FORT WORTH 12.760 21.530 
15 HELENA 13 GRAND ISLAND 7.210 12.170 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION CCST($/HEAD) 
REG . CITY REG • CITY CALVES YRLGS. 
NO. NO. 
15 HELENA 14 ABERDEEN 6.630 11.180 
15 HELENA 16 DENVER 7.050 11.890 
15 HELENA 17 PHCENIX 9.940 16.770 
15 HELENA 18 SALT LAKE CITY 4.620 7.800 
15 HELENA 19 PORTLAND 6.080 10.250 
15 HELENA 20 SAN FRANCISCO 9.580 16.170 
16 DENVER 6 NASHVILLE 9.760 16.460 
16 DENVER 7 COLUMBUS 10.350 17.460 
16 DENVER 8 LANSING 10.540 17.790 
16 DENVER 9 MINNEAPOLIS 7.320 12.350 
16 DENVER 10 BURLINGTON 7.240 12.210 
16 DENVER 11 JACKSON 10.030 16.920 
16 DENVER 12 FORT WORTH 6.600 11.140 
16 DENVER 13 GRAND ISLAND 3.930 6.630 
16 DENVER 14 ABERDEEN 6.820 11.520 
16 DENVER 15 HELENA 7.050 11.890 
16 DENVER 17 PHCENIX 7.110 11.990 
16 DENVER 18 SALT LAKE CITY 4.690 7.910 
16 DENVER 19 PORTLAND 10.730 18.100 
16 DENVER 20 SAN FRANCISCO 10.560 17.820 
17 PHOENIX 6 NASHVILLE 11.410 19.260 
17 PHOENIX 7 COLUMBUS 12.380 20.900 
17 PHOENIX 8 LANSING 12.510 21.110 
17 PHOENIX 9 MINNEAPOLIS 11.250 18.990 
17 PHOENIX 10 BURLINGTON 10.380 17.520 
17 PHOENIX 11 JACKSON 10.140 17.100 
17 PHOENIX 12 FORT WORTH 7.710 13.010 
17 PHOENIX 13 GRAND ISLAND 8.750 14.770 
17 PHOENIX 14 ABERDEEN 12.120 20.460 
17 PHOENIX 15 HELENA 8.750 14.770 
17 PHOENIX 16 DENVER 6.620 11.180 
17 PHOENIX 18 SALT LAKE CITY 5.770 9.730 
17 PHOENIX 19 PORTLAND 9.240 15.600 
17 PHOENIX 20 SAN FRANCISCO 6.450 10.880 
18 SALT LAKE CITY 6 NASHVILLE 11.700 19.740 
18 SALT LAKE CITY 7 COLUMBUS 11.870 20.030 
18 SALT LAKE CITY 8 LANSING 11.720 19.770 
18 SALT LAKE CITY 9 MINNEAPOLIS 9.780 16.510 
18 SALT LAKE CITY 10 BURLINGTON 9.860 16.630 
18 SALT LAKE CITY 12 FORT WORTH 9.740 16.440 
18 SALT LAKE CITY 13 GRAND ISLAND 7.610 12.850 
18 SALT LAKE CITY 14 ABERDEEN 8.460 14.280 
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1965 TRANSPORTATION COSTS 
ORIGIN 
REG . CITY 
NO. 
18 SALT LAKE CITY 
18 SALT LAKE CITY 
18 SALT LAKE CITY 
18 SALT LAKE CITY 











20 SAN FRANCISCO 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
20 SAN FRANCISCO 








20 SAN FRANCISCO 
9 MINNEAPOLIS 
10 BURLINGTON 
12 FORT WORTH 





18 SALT LAKE CITY 
20 SAN FRANCISCO 
9 MINNEAPOLIS 
10 BURLINGTON 
12 FORT WORTH 



































1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG . CITY REG • CITY . WHOLE MFTD. 
NO. NO. MILK MILK 
1 BOSTON 2 SCRANTON 0.396 0.085 
1 BOSTON 3 RICHMOND 0.700 0.127 
1 BOSTON 4 ATLANTA — 0.209 
1 BOSTON 5 TAMPA . - 0.245 
1 BOSTON 6 NASHVILLE - 0.215 
1 BOSTON 7 COLUMBUS - 0.161 
1 BOSTON 8 LANSING — 0.176 
1 BOSTON 9 MINNEAPOLIS — 0.244 
1 BOSTON 10 BURLINGTON - 0.211 
1 BOSTON 11 JACKSON - . 0.250 
1 BOSTON 12 FORT WORTH - 0.307 
1 BOSTON 13 GRAND ISLAND - 0.266 
1 BOSTON 14 ABERDEEN - 0.278 
2 SCRANTON 1 BOSTON 0.396 0.085 
2 SCRANTON 3 RICHMOND 0.432 0.090 
2 SCRANTON 4 ATLANTA 1.103 0.179 
2 SCRANTON 5 TAMPA . - 0.220 
2 SCRANTON 6 NASHVILLE 1.096 0.178 
2 SCRANTON 7 COLUMBUS 0.595 0.113 
2 SCRANTON 8 LANSING . — 0.141 
2 SCRANTON 9 MINNEAPOLIS - 0.218 
2 SCRANTON 10 BURLINGTON 0.197 
2 SCRANTON 11 JACKSON . — 0.218 
2 SCRANTON 12 FORT WORTH - 0.266 
2 SCRANTON 13 GRAND ISLAND - 0.229 
2 SCRANTON 14 ABERDEEN - 0.263 
3 RICHMOND 1 BOSTON 0.700 0.127 
3 RICHMOND 2 SCRANTON 0.432 0.090 
3 RICHMOND 4 ATLANTA 0.679 0.124 
3 RICHMOND 5 TAMPA 1.084 0.176 
3 RICHMOND 6 NASHVILLE 0.806 0.141 
3 RICHMOND 7 COLUMBUS 0.590 0.112 
3 RICHMOND 8 LANSING — 0.147 
3 RICHMOND 9 MINNEAPOLIS - 0.222 
3 RICHMOND 10 BURLINGTON - 0.188 
3 RICHMOND 11 JACKSON - 0.190 
3 RICHMOND 12 FORT WORTH . - 0.238 
3 RICHMOND 13 GRAND ISLAND , - 0.237 
3 RICHMOND 14 ABERDEEN - 0.264 
4 ATLANTA 1 BOSTON 1.391 0.209 
4 ATLANTA 2 SCRANTON 1.103 0.179 
4 ATLANTA 3 RICHMOND 0.679 0.124 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG . CITY REG . CITY WHOLE MFTD. 
NO. NO. MILK MILK 
4 ATLANTA 5 TAMPA 0.599 0.113 
4 ATLANTA 6 NASHVILLE 0.330 0.072 
4 ATLANTA 7 COLUMBUS 0.711 0.128 
4 ATLANTA 8 LANSING - 0.158 
4 ATLANTA 9 MINNEAPOLIS — 0.208 
4 ATLANTA 10 BURLINGTON - 0.162 
4 ATLANTA 11 JACKSON 0.516 0.102 
4 ATLANTA 12 FORT WORTH 1.021 0.169 
4 ATLANTA 13 GRAND ISLAND 1.468 0.216 
4 ATLANTA 14 ABERDEEN 1.745 0.241 
5 TAMPA 1 BOSTON 1.784 0.245 
5 TAMPA 2 SCRANTON 1.509 0.220 
5 TAMPA 3 RICHMOND 1.084 0.176 
5 TAMPA 4 ATLANTA 0.599 0.113 
5 TAMPA 6 NASHVILLE 0.929 0.157 
5 TAMPA 7 COLUMBUS - 0.202 
5 TAMPA 8 LANSING - 0.222 
5 TAMPA 9 MINNEAPOLIS - 0.263 
5 TAMPA 10 BURLINGTON - 0.225 
5 TAMPA 11 JACKSON 0.871 0.180 
5 TAMPA 12 FORT WORTH 1.437 0.214 
5 TAMPA 13 GRAND ISLAND 2.024 0.266 
5 TAMPA 14 ABERDEEN 2.318 0.283 
6 NASHVILLE 1 BOSTON 1.462 0.215 
6 NASHVILLE 2 SCRANTON 1.096 0.178 
6 NASHVILLE 3 RICHMOND 0.806 0.141 
6 NASHVILLE 4 ATLANTA 0.330 0.072 
6 NASHVILLE 5 TAMPA 0.929 0.157 
6 NASHVILLE 7 COLUMBUS 0.511 0.101 
6 NASHVILLE 8 LANSING 0.680 0.124 
6 NASHVILLE 9 MINNEAPOLIS - 0.177 
6 NASHVILLE 10 BURLINGTON 0.667 0.122 
6 NASHVILLE 11 JACKSON 0.517 0.102 
6 NASHVILLE 12 FORT WORTH 0.929 0.157 
6 NASHVILLE 13 GRAND ISLAND 1.130 0.182 
6 NASHVILLE 14 ABERDEEN 1.420 0.212 
7 COLUMBUS 1 BOSTON 0.962 0.161 
7 COLUMBUS 2 SCRANTON 0.595 0.113 
7 COLUMBUS 3 RICHMOND 0.590 0.112 
7 COLUMBUS 4 ATLANTA 0.711 0.128 
7 COLUMBUS 5 TAMPA 1.311 0.202 
7 COLUMBUS 6 NASHVILLE 0.511 0.101 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG • CITY REG . CITY WHOLE MFTD. 
NO. NO. MILK MILK 
7 COLUMBUS 8 LANSING 0.298 0.066 
7 COLUMBUS 9 MINNEAPOLIS - 0.164 
7 COLUMBUS 10 BURLINGTON 0.707 0.128 
7 COLUMBUS 11 JACKSON 1.004 0.167 
7 COLUMBUS 12 FORT WCRTH 1.391 0.209 
7 COLUMBUS 13 GRAND ISLAND 1.135 0.176 
7 COLUMBUS 14 ABERDEEN 1.314 0.202 
8 LANSING 1 BOSTON 1.084 0.176 
8 LANSING 2 SCRANTON 0.806 0.141 
8 LANSING 3 RICHMOND 0.853 0.147 
8 LANSING 4 ATLANTA 0.938 0.158 
8 LANSING 5 TAMPA 1.538 0.222 
8 LANSING 6 NASHVILLE 0.680 0.124 
8 LANSING 7 COLUMBUS 0.298 0.066 
8 LANSING 9 MINNEAPOLIS 0.852 0.143 
8 LANSING 10 BURLINGTON 0.557 0.107 
8 LANSING 11 JACKSON 1.146 0.183 
8 LANSING 12 FORT WORTH 1.509 0.220 
8 LANSING 13 GRAND ISLAND 1.081 0.176 
8 LANSING 14 ABERDEEN 1.160 0.185 
9 MINNEAPOLIS 1 BOSTON 1.766 0.244 
9 MINNEAPOLIS 2 SCRANTON 1.488 0.218 
9 MINNEAPOLIS 3 RICHMOND 1.536 0.222 
9 MINNEAPOLIS 4 ATLANTA 1.385 0.208 
9 MINNEAPOLIS 5 TAKPA 1.985 0.263 
9 MINNEAPOLIS 6 NASHVILLE 1.087 0.177 
9 MINNEAPOLIS 7 COLUMBUS 0.980 0.164 
9 MINNEAPOLIS 8 LANSING 0.826 0.143 
9 MINNEAPOLIS 10 BURLINGTON 0.448 0.093 
9 MINNEAPOLIS 11 JACKSON 1.348 0.205 
9 MINNEAPOLIS 12 FORT WORTH 1.223 0.192 
9 MINNEAPOLIS 13 GRAND ISLAND 0.627 0.114 
9 MINNEAPOLIS 14 ABERDEEN 0.334 0.073 
9 MINNEAPOLIS 15 HELENA 1.317 0.203 
9 MINNEAPOLIS 16 DENVER 1.085 0.176 
9 MINNEAPOLIS 17 PHOENIX 2.126 0.274 
9 MINNEAPOLIS 18 SALT LAKE CITY 1.579 0.226 
9 MINNEAPOLIS 19 PORTLAND 2.197 0.281 
9 MINNEAPOLIS 20 SAN FRANCISCO 2.557 0.312 
10 BURLINGTON 1 BOSTON 1.414 0.211 
10 BURLINGTON 2 SCRANTON 1.264 0.197 
10 BURLINGTON 3 RICHMOND 1.185 0.188 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TON) 
REG • CITY REG . CITY WHOLE MFTD. 
NO. NO. MILK MILK 
10 BURLINGTON 4 ATLANTA 0.967 0.162 
10 BURLINGTON 5 TAMPA 1.566 0.225 
10 BURLINGTON 6 NASHVILLE 0.667 0.122 
10 BURLINGTON 7 COLUMBUS 0.707 0.128 
10 BURLINGTON 8 LANSING 0.557 0.107 
10 BURLINGTON 9 MINNEAPOLIS 0.448 0.093 
10 BURLINGTON 11 JACKSON 0.901 0.153 
10 BURLINGTON 12 FORT WORTH 1.007 0.167 
10 BURLINGTON 13 GRAND ISLAND 0.530 0.104 
10 BURLINGTON 14 ABERDEEN 0.815 0.201 
10 BURLINGTON 15 HELENA 1.797 0.246 
10 BURLINGTON 16 DENVER 1.071 0.168 
10 BURLINGTON 17 PHOENIX 1.909 0.256 
10 BURLINGTON 18 SALT LAKE CITY 1.600 0.228 
10 BURLINGTON 19 PORTLAND 2.561 0.312 
10 BURLINGTON 20 SAN FRANCISCO 2.577 0.314 
11 JACKSON 1 BOSTON 1.843 0.250 
11 JACKSON 2 SCRANTON 1.492 0.218 
11 JACKSON 3 RICHMOND 1.203 0.190 
11 JACKSON 4 ATLANTA 0.516 0.102 
11 JACKSON 5 TAMPA 0.871 0.180 
11 JACKSON 6 NASHVILLE 0.517 0.102 
11 JACKSON 7 COLUMBUS 1.004 0.167 
11 JACKSON 8 LANSING — 0.183 
11 JACKSON 9 MINNEAPOLIS — 0.205 
11 JACKSON 10 BURLINGTON 0.901 0.153 
11 JACKSON 12 FORT WORTH 0.566 0.109 
11 JACKSON 13 GRAND ISLAND 1.280 0.199 
11 JACKSON 14 ABERDEEN 1.605 0.229 
11 JACKSON 15 HELENA 2.530 0.310 
11 JACKSON 16 DENVER 1.533 0.222 
11 JACKSON 17 PHOENIX 1.847 0.250 
11 JACKSON 18 SALT LAKE CITY 2.135 0.276 
11 JACKSON 19 PORTLAND 3.166 0.365 
11 JACKSON 20 SAN FRANCISCO 2.789 0.332 
12 FORT WORTH 1 BOSTON 2.499 0.307 
12 FORT WORTH 2 SCRANTON 1.985 0.266 
12 FORT WORTH 3 RICHMOND 1.709 0.238 
12 FORT WORTH 4 ATLANTA 1.021 0.169 
12 FORT WORTH 5 TAMPA 1.437 0.214 
12 FCRT WORTH 6 NASHVILLE 0.929 0.157 
12 FORT WORTH 7 • COLUMBUS - 0.209 
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1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST($/TCN) 
REG . CITY REG . CITY WHOLE MFTD. 
NO. NO. MILK MILK 
12 FCRT WORTH 8 LANSING — 0.220 
12 FORT WORTH 9 MINNEAPOLIS 1.223 0.192 
12 FORT WORTH 10 BURLINGTON 1.C07 0.167 
12 FORT WORTH 11 JACKSON C.566 0.109 
12 FORT WORTH 13 GRAND ISLAND 0.969 0.162 
12 FORT WORTH 14 ABERDEEN 1.518 0.221 
12 FORT WORTH 15 HELENA 1.985 0.263 
12 FORT WORTH 16 DENVER 0.967 0.162 
12 FORT WORTH 17 PHOENIX 1.282 0.199 
12 FORT WORTH 18 SALT LAKE CITY 1.569 0.225 
12 FCRT WORTH 19 PORTLAND 2.600 0.316 
12 FORT WORTH 20 SAN FRANCISCO 2.223 0.283 
13 GRAND ISLAND 1 BOSTON 2.C26 0.266 
13 GRAND ISLAND 2 SCRANTON 1.607 0.229 
13 GRAND ISLAND 3 RICHMOND — 0.237 
13 GRAND ISLAND 4 ATLANTA 1.468 0.216 
13 GRAND ISLAND 5 TAMPA - 0.266 
13 GRAND ISLAND 6 NASHVILLE 1.130 0.182 
13 GRAND ISLAND 7 COLUMBUS - 0.176 
13 GRAND ISLAND 8 LANSING - 0.176 
13 GRAND ISLAND 9 MINNEAPOLIS 0.627 0.114 
13 GRAND ISLAND 10 BURLINGTON 0.530 0.104 
13 GRAND ISLAND 11 JACKSON 1.280 0.199 
13 GRAND ISLAND 12 FORT WORTH 0.969 0.162 
13 GRAND ISLAND 14 ABERDEEN 0.834 0.145 
13 GRAND ISLAND 15 HELENA 1.067 0.174 
13 GRAND ISLAND 16 DENVER 0.525 0.103 
13 GRAND ISLAND 17 PHOENIX 1.518 0.221 
13 GRAND ISLAND 18 SALT LAKE CITY 1.053 0.172 
13 GRAND ISLAND 19 PORTLAND 2.014 0.265 
13 GRAND ISLAND 20 SAN FRANCISCO 2.031 0.267 
14 ABERDEEN 1 BOSTON 2.138 0.278 
14 ABERDEEN 2 SCRANTON 1.988 0.263 
14 ABERDEEN 3 RICHMOND . - . 0.264 
14 ABERDEEN 4 ATLANTA . - 0.241 
14 ABERDEEN 5 TAMPA - 0.283 
14 ABERDEEN 6 NASHVILLE • — 0.212 
14 ABERDEEN 7 COLUMBUS - 0.202 
14 ABERDEEN 8 LANSING - 0.185 
14 ABERDEEN 9 MINNEAPOLIS 0.334 0.073 
14 ABERDEEN 10 BURLINGTON 0.815 0.201 
14 ABERDEEN 11 JACKSON 1.605 0.229 
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12 FORT WORTH 




18 SALT LAKE CITY 
19 PORTLAND 




12 FORT WORTH 




18 SALT LAKE CITY 
19 PORTLAND 






12 FORT WORTH 




18 SALT LAKE CITY 
19 PORTLAND 




12 FORT WORTH 




















































1965 TRANSPORTATION COSTS 
ORIGIN DESTINATION COST(*/TON) 
REG • CITY REG . CITY WHOLE MFTD. 
NO. NO. MILK MILK 
17 PHOENIX 20 SAN FRANCISCO 1.015 0.168 
18 SALT LAKE CITY 9 MINNEAPOLIS - 0.226 
18 SALT LAKE CITY 10 BURLINGTON — 0.228 
18 SALT LAKE CITY 11 JACKSON — 0.276 
18 SALT LAKE CITY 12 FORT WORTH 1.569 0.225 
18 SALT LAKE CITY 13 GRAND ISLAND 1.053 0.172 
18 SALT LAKE CITY 14 ABERDEEN 1.246 0.195 
18 SALT LAKE CITY 15 HELENA 0.639 0.119 
18 SALT LAKE CITY 16 DENVER 0.650 0.121 
18 SALT LAKE CITY 17 PHOENIX 0.879 0.151 
18 SALT LAKE CITY 19 PORTLAND 1.035 0.170 
18 SALT LAKE CITY 20 SAN FRANCISCO 0.978 0.163 
19 PORTLAND 9 MINNEAPOLIS - 0.281 
19 PORTLAND 10 BURLINGTON - 0.312 
19 PORTLAND 11 JACKSON - 0.365 
19 PORTLAND 12 FORT WORTH 2.600 0.316 
19 PORTLAND 13 GRAND ISLAND 2.014 0.265 
19 PORTLAND 14 ABERDEEN 1.864 0.252 
19 PORTLAND 15 HELENA 0.880 0.151 
19 PORTLAND 16 DENVER 1.648 0.232 
19 PORTLAND 17 PHOENIX 1.633 0.231 
19 PORTLAND 18 SALT LAKE CITY 1.035 0.170 
19 PORTLAND 20 SAN FRANCISCO 0.858 0.149 
20 SAN FRANCISCO 9 MINNEAPOLIS - 0.312 
20 SAN FRANCISCO 10 BURLINGTON - 0.314 
20 SAN FRANCISCO 11 JACKSON — 0.332 
20 SAN FRANCISCO 12 FORT WORTH 2.223 0.283 
20 SAN FRANCISCO 13 GRAND ISLAND 2.031 0.267 
20 SAN FRANCISCO 14 ABERDEEN 2.223 0.283 
20 SAN FRANCISCO 15 HELENA 1.459 0.215 
20 SAN FRANCISCO 16 DENVER 1.621 0.230 
20 SAN FRANCISCO 17 PHOENIX 1.015 0.168 
20 SAN FRANCISCO 18 SALT LAKE CITY 0.978 0.163 
20 SAN FRANCISCO 19 PORTLAND 0.858 0.149 
653 
Appendix A.l4. Restraints 
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1954 AND 1965 LAND RESTRAINTS 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. (1000 ACRES) ( lOOC ACRES) (1000 ACRES) (1000 ACRES) 
1  - 716.6 1182.9 — 
2 - 2651.2 3967.5 — 
3 - 60 .  6 90.3 — 
4 - 628.C 770.7 — 
5 - 353.3 468.1 — 
6 - 359.1 428.2 — 
7 136.2 912.7 948.1 — 
8 6.5 342.8 547.4 — 
9 55.1 436.C 631.8 — 
10 447.2 1997.9 2246.4 — 
11 178.4 473.7 579.3 — 
12 66.5 338.7 379.5 — 
13 1438.8 4685.1 4997.9 — 
14 154.8 334.7 450.0 — 
15 268.9 582.5 813.8 — 
16 25.0 141.0 179.2 — 
17 76.2 620.9 642.0 — 
18 27.9 191.1 203.8 — 
19 361.2 1C92.C 1119.5 — 
20 845.2 2C81.C 2465.2 — 
21 1085.3 2409.C 2907.4 — 
22 255.1 1245.4 1780.8 — 
23 624.9 1217.7 1373.8 — 
24 211.6 319.7 361.5 — 
25 581.0 968.6 1012.6 0.8 
26 579.0 1300.7 1370.4 0.9 
27 - 1C87.7 1579.8 — 
28 - 294.2 377.8 — 
29 - .335.9 636.3 — 
30 - 606.6 877.4 — 
31 — 4 22.8 841.7 — 
32 — 1178.5 1700.5 — 
33 - 5943.8 7353.6 — 
34 — 844.4 1168.1 — 
35 - 343.1 431.7 — 
36 - 755.5 826.5 • — 
37 — 1473.4 1651.0 — 
33 — 5943.C 6911.5 — 
39 - 1219.3 1526.8 — 












































1954 AND 1965 LAND RESTRAINTS 
LAKD-1 LAND-2 LAND-3 LAND-4 
(1000 ACRES) ( lOOC ACRES) ( lOGC ACRES) (1000 ACR 
- 2426.2 3359,3 4.3 
— 1186.G 2288.7 22.3 
— 2792.1 4257.8 15.3 
— 726.2 1107.2 0.8 
— 7981.5 9756.5 — 
— 6458.4 7C10.5 — 
— 1736.6 2027.4 -
— 14 84.0 1689.7 — 
— 801.4 1056.1 5.1 
— 1927.5 2434.6 111.0 
— 6541.7 8169.6 13.3 
— 4511.1 5708.3 — 
- 9462.3 10943.4 -








— 2772.9 3472.3 -
— 2051.1 2380.7 51.9 
— 3169.3 4372.8 95.0 
— 3199.5 3490.2 106.7 
— 1374.0 2030.3 154.7 
— 2331.8 2732.2 193.1 
— 2069.4 2239.2 88.7 
— 6158.8 6728.8 734.8 
— 1882.7 1987.8 169.2 
— 4213.2 4856.8 781.7 
- 181.6 353.3 196.8 
— 1761,9 2335.0 1060.0 
- 3952.1 4556.3 1174.8 
- 1403.1 1629.7 218.1 
— 982.8 1185.7 415.8 
— 3736.3 4133.3 268.2 
- 3976.0 4490.9 202.8 
- 349.0 467.1 166.8 
- 1845.6 2024.8 244.7 
— 778.5 1043.2 26.5 
- 1869.4 2468.4 799.2 
— 1979.1 2200.0 49.9 
— 4692.5 5261.5 98.0 
- 1365.9 1621.3 61.3 
- 1105.8 1230.8 167.9 











































1954 AND 1965 LAND RESTRAINTS 
LAND-1 LAND-2 LAND-3 LAND-4 
(1000 ACRES) ( lOOC ACRES) (1000 ACRES) ( lOCO ACRES 
— 1231.5 1471.6 211.2 
— 1703.2 1929.4 47.2 
— 1396.9 1562.5 42.6 
— 2354.0 2561.8 24.3 
— 5653.8 5893.3 41.5 
— 3383.1 3449.6 8.8 
— 485.1 572.3 129.8 
— 2645.6 2865.7 20.4 
73.2 2561.8 2634.2 9.9 
32.3 519.9 689.7 47.0 
7C3.6 262C.Ç 2830.3 8.3 
799.1 3172.1 3229.3 14.3 
1766.5 3537.6 3612.9 2.6 
1687.9 2800.8 2829.0 0.1 
54 .6  403.5 429.2 0.4 
147.9 222.4 228.8 0.2 
2178.4 2548.5 3074.3 34.2 
2.C 103.1 140.9 0.2 
233.2 554.6 627.7 34.6 
868.9 1441.5 1533.8 17.6 
— 3813.7 4201.4 207.7 
— 2113.5 2570.4 169.4 
- 423.3 740.6 82.4 
- 415.7 595.0 6.8 
- 534.1 744.4 57.0 
- 2568.9 2743.3 17.4 
- 422.C 575.1 1.7 
- 222.8 255.0 3.3 
281.3 366.6 396.1 1.6 
- 1749.7 2068.2 67.0 
- 283.7 506.3 26.5 
— 446.7 521.7 .  1 .9 
— 2396.C 2643.0 11.8 
- 1467.8 1520.3 5.9 
- 316.9 482.1 5.6 
— 375.7 518.2 6.2 
1182.4 1773.3 2263.8 5.6 
534.5 1255.7 1578.4 — 
231.C 406.5 558.5 — 
958.4 1381.C 1732.1 • — 
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1954 AND 1S65 LAND RESTRAINTS 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
121 2379.2 3426.2 3754.7 8.0 
122 128.1 338.7 477.5 30.2 
123 255.3 425.6 601.9 10.8 
124 16.4 28.7 42.3 — 
125 71.4 102.7 122.7 2.4 
126 513.C 928.2 1125.6 27.5 
127 £1.3 177.9 239.1 20.6 
128 90.0 240.C 296.7 72.3 
129 74.8 , 222.8 266.7 0.6 
13C 740.C 925.3 942.2 0.5 
131 97.1 128.C 148.6 0.2 
132 18.3 2C.1 22.1 — 
133 223. G 239.5 282.8 0.1 
134 223.2 226.4 . 296.3 0.2 
135 823.1 823.8 1005.9 1.8 
136 116.4 161.1 292.2 -
137 3.9 52.7 113.5 34.7 
138 - 309.2 2246.9 — 
139 - 2153.C 6199.3 -
140 14.1 1580.3 3600.1 -
141 28.9 196.0 271.0 -
142 0.6 26.4 66 • 8 -
143 4.9 1456.4 3033.0 — 
144 - 526.6 1291.0 8.2 
145 - 423.2 1288.0 46.5 
146 164.7 1143.9 1567.4 29.1 
147 120.2 484.3 945.7 47.7 
148 34.9 328.1 514.6 75.2 
149 100.7 459.4 608.2 — 
150 - 152.1 310.2 1410.9 
151 - 13.8 30.7 4.7 
152 - 1C09.C 1936.1 290. 9 
153 - 728.C 1810.6 434.6 
154 2.5 96.G 208.1 14.4 
155 - 286.7 737.8 220.5 
156 - 771.9 1778.1 302.0 

























1954 AND 1965 ACTUAL PASTURE RESTRAINTS(LAND-5) 
AND OTHER LAND RESTRAINTS SUMMED CVtR AREAS 
LAND-1 LANC-2 


















































































1954 INDUSTRIAL AND EXPORT DEMAND FOR GRAIN 
REG. WHEAT 








































0 . 1  
0 . 1  
0.2 





































































































































































































































































1954 LIVESTOCK CAPACITY RESTRAINTS 
REG. MILK COkS 




























































































1965 INDUSTRIAL AND EXPORT DEMAND FOR GRAIN 
REG. WHEAT 






























































8 . 8  
5290.6 38.4 
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1965 FEED DEMAND FOR ANIMALS EXOGENOUS TO THE MODEL 
REG. CONCENTRATES PROTEIN HAY 
NO. (1000 TONS (1000 TONS) (1000 TONS) 
OF F.U.) 
1 843.6 146.9 165.9 
2 2196.1 380.2 514.4 
3 1774.7 297.5 397.0 
4 2698.9 457.6 161.1 
5 229.3 38.6 6.8 
6 686.1 106.7 404.4 
7 1230.9 213.6 540.0 
8 271.5 47.2 97.3 
9 1436.4 250.1 326.9 
10 1924.9 331.6 681.0 
11 1915.8 319.2 317.4 
12 1366.8 231.8 515.9 
13 629.7 108.0 1050.7 
14 459.6 79.8 472.0 
15 172.9 30.9 520.4 
16 244.6 45.0 619.9 
17 118.0 20.3 171.2 
18 188.1 33.9 147.0 
19 403.0 70.9 270.5 
20 1799.4 317.9 676.3 


















































































































































1965 LIVESTOCK CAPACITY RESTRAINTS 
REG. MILK COWS 















































1 6 . 0  
167.0 
55.0 










































Appendix A. 15. Crop-Producing Areas Within Each-
Consuming (or Livestock-Producing) Region 
Crop producing areas within each consuming (or livestock producing) region 
Crop Crop Crop Crop 
Consuming producing Consuming producing Consuming producing Consuming producing 
region area region area region area region area 
138 5 17 54 124 
142 56 137 
57 147 
1 58 
2 6 22 59 
4 23 60 12 87 




29 10 90 
35 36 91 
3 143 45 92 
6 46 93 
7 7 30 47 94 8 31 48 95 
9 32 49 96 
10 33 50 97 
14 34 51 98 
140 37 52 99 
38 53 100 
11 39 55 125 




15 40 128 
16 41 11 21 129 
18 144 24 130 
19 25 131 
20 120 132 
118 9 42 121 133 
119 43 122 148 
l4l 44 123 149 
Crop producing areas within each consuming (or livestock producing) region (Continued) 
Crop Crop crop 
Consuming producing Consuming producing • Consuming producing 
region area region area region area 
— _ — — — — 
72 102 114 
73 103 115 
75 104 156 
76 110 
77 112 


















70 18 111 
151 155 
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APPENDIX B. 1965 MODEL, SOLUTION 1 
671 











































SOLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2035.7 
— 628*0 — — 
— 663.3 — 
113.3 2-3 














































SOLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 































SOLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 — - — — 
84 - - - -
85 5653.8 — . — -
86 3383.1 — - .• — 
87 - - — — 
88 2313.5 - — -
89 2488.5 - • - 73.3 
90 - — - -
91 1917.3 - — . 703.6 
92 — 2373.0 - 799.1 
93 - — - 1766.5 
94 1112.9 - 1687.9 
95 - - - 54.8 
96 , - — — • — 
97 370.1 - — 2178.4 
98 103.1 - - -
99 . - . - — ' 233.2 
100 - 572.6 - 868.9 
101 3813.7 - — -
102 - — — — 
103 - - . — — 
104 — — — — 
105 — . — . — — 
106 1995.9 — — • — 
107 — - — — 
108 222.8 - .. - — 
109 365.8 — — . — 
110 - - — • 
111 283.7 — — . — 
112 - - — — 
113 2396.0 - - — 
114 1467.8 - — — 
115 316.9 - - - . 
116 375.7 — , — — 
117 - — — 1182.4 
118 - - — — 
119 - — - — , 
120 - ' — — — 
121 1330.8 163.7 876.6 — 
122 338.7 — • — . 
123 - — — -
e 
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SOLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 — — — — 
126 — — — 513.0 
127 — — — — 
1 2 8  —  —  —  —  .  
129 — — — — 
130 — — — 740.0 • 
131 — — — — 
132 - - 18.3 
133 - 16.5 - 223.0 
134 — — — 221.5 
135 - 283.5 _ - 537.0 
136 44.7 - - 116.4 
137 48.8 - - 3.9 
138 — 108.6 — — 
139 — — — — 
140 — — — — 
141 — - — — ' — 
142 — — —. — 
143 — — — — 
144 — — — — 
145 — — — ' — 
146 — — — — . 
147 — — — — 
148 — — — . — 
149 — — — : — 
150 — : — — . — 
151 *" — — — 
152 — — — — 
153 728.0 — — : — 
154 — — — — 
155 — — — — 
156 756.0 — — — 













































SOLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 





















































SOLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 























SOLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HA' 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRI 
83 64.3 221.5 — . 
84 660.2 1901.6 — . 
85 - — • — . 
86 - — - • 
87 — — — 
88 — - -
89 — — -
90 - — , — 
91 - — — 
92 - - — 
93 426.4 1321.2 -
94 - — - . 
95 - — — 
96 — - — 
97 — - -
98 - — — 
99 — — — 
100 - - . -
101 — — 207.7 
102 - — 169.4 
103 — — 82.4 
104 - — 6.8 
105 — - — — . 
106 275.9 471.5 — 
107 - — — 






 29.5 — 
110 - — -
111 — . - — 
112 - — 1-9 
113 — • — 11.8 
114 - 52.5 5.9 
115 - 165.2 5.6 
116 — 142.5 6.2 
117 — 1081.4 5.6 
118 5.1 165.0 — . 
119 — - — 
120 28.0 842.9 — 
121 15.8 — . — 
122 - — 30.2 

































SQLN. 1 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 












88.5 1847.6 290.9 
15.1 193.0 
27.4 571.1 
17.0 1005.2 302.0 
862.9 90.3 
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1 — 108.6 -
2 - 2663.7 — -
3 
4 




7 1219.3 9580.4 2493.4 -
8 — 1598.2 - . — : 
9 2331.8 7876.9 431.6 - • 
10 2932.2 21357.0 6295.8 -
11 1718.3 216.0 1797.0 3.9 
12 8305.4 2962.1 - 9860.0 
13 13210.6 5282.4 53.4 -
14 10110.9 24.0 0.2 -
15 3813.7 - - -
16 3719.3 5.9 - -
17 365.8 283.5 — 758.5 
18 283.7 - — -
19 4936.7 - - -
20 636.3 1149.3 - 1341.3 
U.S. 54202.3 55727.1 11279.4 11963.7 
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SOLN. 1 LAND IN PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 .  135.5 1095.2 
2 755.0 2827.9 
3 337.1 375.9 
4 134.2 1426.5 
5 — 36.9 — 
6 75.4 1617.2 
7 597.5 3120.7 
8 339.8 1673.7 
9 1949.4 2253.4 715.9 
10 427.1 5885.5 '  146.1 
11 110.0 1176.5 65.7 
12 658.2 1440.3 
13 724.5 2123.1 
14 775.8 1973.3 1971.2 
15 88.5 1847.6 759.1 
16 275.9 471.5 
17 24.2 474.3 
18 27.4 571.1 
19 17.0 1222.9 325.3 
20 -  2086.8 102^1 
U.S. 7452.3 33700.3 4085.4 
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WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.] OF F.U.) OF F.U.) 
-  2870.3 — — — 

















































































FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS) 


























SOLN. 1 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
83 — — - - -
84 — - . - - - . 
85 4935.8 — - - -
86 2581.3 - - : - -
87 — - , - - . -
88 2194.4 — — — -
89 1875.1 - - 10.3 11.4 
90 - , — • - - -
91 1673.8 — - 108.7 121.7 
92 - 4164.6 - 255.3 269.7 
93 - - - 265.0 281.8 
94 772.4 — — • 415.2 440.5 
95 — - 5.6 6.1 
96 - — — : - — 
97 303.3 - - 306.1 323.5 
98 72.5 - - . — -
99 - - - 40.1 42.4 
100 - 658.5 - 192.9 203.3 
101 3844.2 - - . . - - — 
102 - • - - -
103 — - - • - -
104 — — - - — 
105 — — — - — 
106 1509.9 — — — — 
107 — — - - , — 
108 136.5 - - - - . 
109 194.1 — — - — 
110 - - - - — 
111 252.1 — - - -
112 - — — — — 
113 3039.3 - — — — 
114 1511.8 — — — — 
115 293.6 — . — - — 
116 416.5 — — • — — 
117 - , - - 1011.5 1045.2 
118 — — - - — . 
119 - - - - — 
120 — — - - — 
121 1270.2 152.2 879.6 - — 
122 336.0 - - - — 
123 - - — — 
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SOLN. I CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS 
NO. GRAINS 




































































936.7 25.1 25.9 
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SOLN. I CROP PRODUCTION BY PRODUCING AREAS 
AREA SILAGE 
NO. (1000 TO 
1 2390.0 
















18 . — 
19 971.0 
20 — • 








































































































































































































































(1000 TONS OF 



















































































































SOLN. 1 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 73.9 - . - -
2 - 3859.4 - — -
3 
4 
547.0 3467.7 224.5 - -
5 - — — - — 
6 - 546.3 - - -
7 1642.4 17991.1 2852.0 - — 
8 - 2517.2 - -
9 2035.7 11659.9 429.7 - — 
10 2902.5 37356.0 7769.0 - -





 0 .9 
12 6891.4 4847.5 - 2058.2 2076.5 
13 11104.2 7078.3 58.2 - — 
14 7348.3 25.3 0.2 - -
15 3844.2 - - - -
16 3069.3 8.1 - -
17 194.1 565.6 — 509.1 364.3 
18 252.1 - - -
19 5545.2 — — - -
20 615.5 936.7 - 1104.4 1126.4 
U.S. 47645.0 91133.7 13087.1 3672.6 3568.1 
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(1000 TONS OF 
HAY EQUIV.) 
1 1639.1 1697.5 - 2287.6 
2 8915.1 5420.4 - 8629.8 
3 4282.9 626.1 - 2167.9 
4 1058.1 1538.1 - 1919.0 
5 - 79.0 — 79.0 
6 1072.2 2538.9 — 2924.9 
7 8133.5 6027.1 - 8955.2 
8 3483.9 3127.2 - 4381.4 
9 19210.3 6234.5 810.6 13960.8 
10 7718.2 11179.8 257.6 14215.9 
11 1313.6 1793.0 120.8 2386.7 
12 8475.7 2129.2 - 5180.5 
13 8364.2 4150.8 - 7161.9 
14 4111.7 2446.9 1680.0 5607.1 
15 1601.5 4909.1 739.7 6225.3 
16 6676.0 723.3 - 3126.7 
17 481.7 1781.0 - : 1954.4 
18 519.7 1377.0 — 1564.1 
19 300.3 2770.0 424.4 3302.5 
20 - 8932.9 118.1 9051.1 
U.S. 87357.7 69481.9 4151.1 105081.8 
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Appendix B.2. Land Converted From the More 
Intensive to Less Intensive Uses and Idle Land 
693 






































490.5 81.1 6544.7 
694 
f 


































































CROP LAND TO 
HAY, PASTURE, 










































































6448.8 67280.4 10717.0 
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U.S. 8341.0 9939.6 102726.7 
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Appendix B.3. Livestock Activities and 
Excess Livestock Capacity 
698 















1 17.6 17.6 — -
2 183.7 183.7 — — 
3 60.5 - 60.5 — 
4 204.6 - 204.6 -
5 48.4 — 48.4 — 
6 60.5 - 60.5 — 
7 843.7 843.7 — -
8 256.3 256.3 - — 
9 1049.4 1049.4 - — 
10 5718.9 5718.9 — — 
11 108.9 108.9 — -
12 1413.5 - — 1413.5 
13 3125.1 3125.1 - — 
14 874.5 874.5 — — 
15 449.9 - — — 
16 1249.6 — — — 
17 663.6 - — — 
18 205.7 - — -
19 512.6 - - — 
20 2325.6 - — -
U.S. 19372.6 12178.1 374.0 1413.5 
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SOLN. 1 FED BEEF ACTIVITIES 
REG. CALVES 





































SOLN. 1 COW AND HOG ACTIVITIES 
REG. MILK COWS 













































































































SOLN. 1 EXCESS LIVESTOCK CAPACITY 
REG. MILK COWS 



































































Appendix B.4. Transfer Activities 
704 


































































SOLN. 1 USE OF EXOGENOUS CONCENTRATES 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF P.U.) 
1 -  963.2 -  1016.5 
2 — 683.2 — — 
3 — 368.8 — — 
7 — 40.2 — — 
9 833.3 217.6 -  2550.1 
10 — — — — 
11 -  -  4747.7 
12 — — — 5886.0 
13 -  211.9 
14 — 92.1 — — 
15 — 36.0 — — 
16 — 66.4 — — 
17 — — — *-
18 — 6.1 — 605.9 
19 — 44.6 — — 
20 -  2784.0 
U.S. 833.3 2730.0 2784.0 14806.3 
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2 - 7588.9 — — 
3 - 2543.2 - -
4 - 2876.1 - 1404.2 
5 - — 703.5 224.4 
6 - 751.5 - 288.9 
7 - 11454.1 2221.9 — 
8 2047.3 458.5 -
9 - 9006.6 153.8 — 
10 - 27884.9 4220.6 — 
11 - - - 103.2 
12 98.0 2382.4 — — 
13 5475.3 3360.2 53.4 -
14 4030.4 - - -
15 1815.7 - - -
16 2805.1 - - — 
17 176.8 566.2 - 509.2 
18 . - - - — 
19 1669.1 - - -
20 - 3191.4 - 1104.4 
U.S. 16070.4 73652.8 7811.6 3634.2 
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Appendix B.5. Transportation Activities 
708 










12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 


























18 SALT LAKE CITY 
19 PORTLAND 




































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
14 ABERDEEN 
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7 COLUMBUS 2 SCRANTON 11242-9 
9 MINNEAPOLIS 2 SCRANTON 639.9 
9 MINNEAPOLIS 11 JACKSON 335.7 
9 MINNEAPOLIS 20 SAN FRANCISCO 1009.3 
10 BURLINGTON 1 BOSTON 6239.7 
10 BURLINGTON 2 SCRANTON 12071.4 
10 BURLINGTON 3 RICHMOND 8120.6 
10 BURLINGTON 4 ATLANTA 6684.5 
10 BURLINGTON 5 TAMPA 3947.6 
10 BURLINGTON 6 NASHVILLE 4691.6 
10 BURLINGTON 8 LANSING 5799.1 
10 BURLINGTON 12 FORT WORTH 3278.6 
13 GRAND ISLAND 16 DENVER 377.2 
13 GRAND ISLAND 17 PHOENIX 1624.1 
13 GRAND ISLAND 18 SALT LAKE CITY 838.6 
13 GRAND ISLAND 20 SAN FRANCISCO 7248.1 
14 ABERDEEN 19 PORTLAND 2984.4 
14 ABERDEEN 20 SAN FRANCISCO 2787.6 
15 HELENA 20 SAN FRANCISCO 398.9 
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12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 














13 GRAND ISLAND 
16 DENVER 






























































13 GRAND ISLAND 
14 ABERDEEN 
17 PHOENIX 
18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
11 JACKSON 
19 PORTLAND 













































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 














































































20 SAN FRANCISCO 
11 JACKSON 
20 SAN FRANCISCO 





















Appendix B.6. Shadow Prices 
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SOLN. 1 SHADOW PRICES 
AREA LAND-1 LAND-2 LAIMD-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
1 — — 3.78 — 
2 — — 4.14 — 
4 — 19.90 — — 
5 — — 20.84 — 
6 — — 9.75 — 
7 — — 6.32 — 
10 — 0.03 — — 
1 1  —  —  —  —  
12 — — — — 
13 — — — — 
14 — 0.71 — — 
15 — — — — 
16  — — — — 
17 — — — — 
1 8  —  —  —  —  
19 — — 0.12 —' 
20  — — — — 
2 1  -  -  —  —  
2 2  —  —  —  —  
23 — -  — — 
24 — — 5.13 — 
25 -  8.86 -  4.14 
26 -  9.49 -  0.79 
27 — — — — 
28 — — 3.94 — 
29 — — — — 
30 — — — — 
31 — -  — — 
32 — — — — 
33 — — 1.02 — 
34 — 1.35 — — 
35 -  7.24 1.37 
36 — — 0.23 — 
37 -  3.54 7.29 
38 — 7.56 — — 
39 -  8.88 
40 — — 1.96 — 
717 
SOLN. 1 SHADOW PRICES 
AREA LANC-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) (&/ACRE) ($/ACRE) 
41 — — — — 
42 — — — — 
43 — — — — 
44 — 2*92 — • — 
45 — — — — 
46 — 10.43 — — 
47 — — — — 
48 — — — — 
49 -  1.60 -  0.86 
50 — — — 0.94 
51 — 5.37 — — 
52 — — — — 
53 — 4.12 — — 
54 -  2.00 4.29 0.26 
55 — 1.04 — — 
56 -  11.43 -  0.29 
57 — — — 0.26 
58 -  7.51 0.23 
59 — — — 0.24 
60 -  10.57 -  0.16 
61 -  0.25 -  0.54 
62 — 0.50 — 0.54 
63 -  1.06 -  0.54 
64 — — — 0.41 
65 — — — 0.44 
6 6  —  —  —  —  
67 — — — — 
68 — — — — 
69 — — — — 
70 — — — — 
71 -  2.91 
72 — 5.16 — — 
73 — 6.58 — — 
74 — 3.54 — — 
75 — — — — 
76 — 5.87 — — 
77 — — — — 
78 — — — — 
7 9 — — — — 
80  — — — — 
718 
SOLN. 1 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) {$/ACRE) ((/ACRE) 
81 — - — — 
82 — — — 
83 — — — — 
84 — - 0.44 — 
85 — 6.40 — — 
86 — 7.98 — — 
87 — — — — 
88 — — — — 
89 17.71 1.45 — — 
90 - — — — 
91 21.49 1.64 — — 
92 82.94 14.44 — — 
93 30.59 - - — 
94 81.26 1.41 — — 
95 2.19 — — — 
96 — — - . — 
97 10.98 0.57 - — 
98 — 2.35 — — 
99 22.40 — - — 
100 33.92 4.90 - — 
101 — 3.73 — 1.66 
102 — — - 1.35 
103 - — — 1.47 
104 - — — 2.01 
105 — — — — 
106 — — 3.55 — 
107 — - — — 
108 - 4.01 — — 
109 — • 4.67 0.07 — 
110 — — - -
111 — 8.28 — — 
112 — — — 2.51 
113 - 20.85 - 4.81 
114 — 19.36 0.81 7.03 
115 12.18 1.67 7.36 
116 — 4.16 20.64 8.95 
117 270.49 — 28.98 13.20 









































SOLN. 1 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 
($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
2.36 -  4.21 
— 4.86 3.01 — 
12.22 — — — 
39.74 -  5.73 
— — 6.88 — 
20.48 -  -  -




7.53 0.85 -  4.52 
















SOLN. 1 SHADOW PRICES 
REG- LAND-5 HAY 
NO. ($/AUM) ($/TON) 
1 - 13.35 
2 - 9.28 
3 - 7.57 
4 - 11.13 
5 1.40 8.07 
6 - 10.25 
7 - 8.57 
8 - 7.90 
9 - 5.56 
10 - 6.78 
11 0.27 9.65 
12 3.28 6.13 
13 - 5.32 
14 — 6.60 
15 - 11.68 
16 0.14 4.25 
17 0.80 15.16 
18 0.35 11.55 
19 - 15.93 































1.34 1.71 1.55 2.30 
1.25 1.63 1.54 2.91 
1.29 1.63 1.52 2.66 
1.31 1.63 1.37 2.31 
1.47 1.98 1.49 2.61 
1.28 1.50 1.33 2.25 
1.00 1.22 1.35 2.48 
1.08 1.45 1.43 2.60 
0.99 1.14 1.33 2.46 
0.98 0.92 1.17 2.18 
1.26 1.64 1.38 2.15 
0.78 1.24 1.45 1.81 
0.65 1.00 1.20 2.24 
0.58 0.97 1.17 2.16 
0.37 1.51 1.58 1.90 
0.49 1.06 1.08 2.05 
0.99 1.58 1.76 2.13 
0.89 1.55 1.67 2.48 
0.96 2.02 1.77 2.61 
1.12 1.75 1.68 2.36 
722 
SOLN. 1 SHADOW PRICES 
REG. BEEF YEARLINGS BEEF BEEF 
NO. CALVES GRADE-1 GRADE-2 
{$/HEAD) ($/HEADI ($/CARCASS ($/CARCASS 
CWT.) CWT.) 
1 75.17 120.67 31.24 32.06 
2 77.16 117.03 31.10 31.78 
3 78.02 113.96 31.02 30.95 
4 81.26 110.84 30.70 30.10 
5 76.84 114.60 31.29 31.12 
6 79.84 110.99 30.44 30.14 
7 79.79 116.41 30.49 31.10 
8 80.66 114.75 30.29 31.16 
9 81.25 109.68 29.06 29.79 
10 83.69 112.84 29.26 30.65 
11 80.00 109.51 30.33 29.74 
12 79.29 108.84 29.29 29.15 
13 83.65 109.87 28.96 29.66 
14 80.03 109.05 28.61 29.43 
15 76.76 110.47 27.89 30.00 
16 83.57 109.98 28.40 29.87 
17 79.92 111.98 27.99 30.41 
18 81.04 112.12 28.03 30.45 
19 81.84 120.72 29.60 31.72 
20 86.18 120.46 29.85 32.27 
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SOLN. 1 SHADOW PRICES 
REG. MILK COW BEEF COW FED CATTLE 
NO. CAPACITY CAPACITY CAPACITY 
($/HEAD) {$/HEAD) ($/HEAD) 
1 — — 18.70 — 
2 -  22.11 
3 - 5.24 31.10 
4 - 19.98 23.52 
5 123.53 6.64 21.69 
6 - 14.61 26.90 
7 28.67 - 23.45 0.81 
8 39.85 - 18.48 
9 45.40 - 19.00 
10 - 16.99 19.77 1.66 
11 - 19.88 17.78 1.24 
12 - 0.04 19.87 0.34 
13 - 26.79 23.44 0.96 
14 - 24.01 25.11 2.00 
15 - 17.78 29.91 2.60 
16 34.92 32.77 27.79 2.11 
17 49.37 20.96 
18 - 9.29 3.12 
19 - — 2.41 — 
20 54.63 — — — 
725 
APPEîTOIX C. 1965 MODEL, SOLUTION 2 
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SQLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) . (1000 ACRES) (1000 ACRES) 
— 2407.5 — — 
— 628.0 — — 
828.7 
427.3 8.7 




















































SOLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 



















349.0 — — 











































SOLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 


































SOLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 — — — — 
126 - - 513.0 
127 
128 — — — — 
129 — — — — 
130 — — — 740.0 
131 — — — — 
132 - - 18.3 
133 - 16.5 - 223.0 
134 — — — 214.2 
135 - 277.4 - 543.2 
136 44.7 - - 116.4 
137 48.8 - - 3.9 
138 — 108.6 — — 
139 — — — — 
140 — — — — 
141 — — — — 
142 — — — — 
143 — — — — 
145 — — — — 
146 — — — — 
147 — — — . — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — . — — 
152 — — — — 
153 728.0 - - -
154 — — — • — 
155 — — — ' — 
156 765.7 
157 - 1365.2 - 42.5 
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SOLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 211.5 971.4 
2 226.0 869.3 
3 — — — 
5 144.9 323.2 
6 178.1 250.1 
7 62.7 49.6 
g M» — — 
9 *" — ^ 
10 - — -
11 — — — — 
12 
13 — — — 
14 — — — 
15 — — — 
16 — — — 
17 — — — 
18 — — — 
19 124.5 995.0 
20 — — — 
21 7.1 177.1 
22 — — — 
23 — — — 
24 41.5 320.0 
25 - 0.8 
26 - 0.9 
27 47.4 1330.1 
28 27.1 350.7 
29 — — — 
30 — — — 
31 — — — 
32 — — — 
33 350.2 3363.8 
34 116.5 
35 6.4 91.2 
36 98.5 728.0 
37 27.8 180.9 
38 — — — 
39 — — — 
40 148.1 579.8 
41 220.1 1287.4 
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SOLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
42 — — — 
43 — — — 
44 — — — 
45 — — — 
46 — — — 
47 — — — 
48 — — — 
49 - 5.1 
50 - 111.0 
51 — — — 
52 341.9 5366.4 
53 3.8 39.8 
54 546.9 552.8 68.0 
55 
56 — — 51.9 
57 — — 95.0 
58 1595.0 1895.2 106.7 
59 - 154.7 
60 - 193.1 
61 - 88.7 
62 - - 734.8 
63 - 169.2 
64 786.6 2000.8 781.7 
65 - - 196.8 
66 — — — 
67 . — — ' — 
68 — — — 
69 — — — 
70 — — — 
71 — — — 
72 — — — 
73 — — — 
74 — — — 
75 — — — 
76 — — — 
77 — — — 
78 — — — 
79 — — — 
80 — — — 
81 — — — 








































SOLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 




















SOLN. 2 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 — 
125 - — — 
126 - — — 
127 - — — 
128 — — — 
129 - — -
130 158.1 44.1 -
131 73.7 74.9 — 
132 - — -
133 - — — 
134 5.5 76.6 — 
135 3.2 182.1 - . 
136 — — — 
137 - . - 34.7 
138 135.5 1096.3 -
139 - — -
140 - — — 
141 4.5 266.5 -
142 - 29.3 -
143 - — -
144 - - -
145 - . — 46.5 
146 — . - 29.1 
147 - - — 
148 - — -
149 - — -
150 - — — 
151 - — • -
152 81.8 1709.0 — 
153 — — -
154 15.1 193.0 -
155 27.5 574.2 -
156 6.6 389.1 302.0 
157 — 638.0 90.3 
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WHEAT FEED GRAINS 


















































SOLN. 2 LAND IN PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 135.5 1096.3 
2 582.4 2163.9 
3 240.8 299.7 
4 135.0 1452.3 
5 - 29.3 
6 80.9 1772.0 
7 494.6 3544.7 
8 368.2 1867.3 
9 2141.9 2448.0 715.9 
10 444.3 6134.1 146.1 
11 105.6 510.7 65.7 
12 704.2 1573.4 
13 803.3 2394.2 
14 786.6 2000.8 1971.2 
15 81.8 1709.0 468.2 
16 278.4 475.9 
17 24.7 481.1 
18 27.5 574.2 
19 6.6 606.8 325.3 
20 - 1861.9 102.1 
U.S. 7442.1 32995.8 3794.5 
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WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 




























































SOLN. 2 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 






























SOLN. 2 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
83 - - - - — 
84 - — - — -
85 4935.8 - - — -
86 2581.3 - - . — -
87 - — . - — — 
88 2509.4 - - - -
89 1875.1 . - - 10.3 11.4 
90 . - — . - - -
91 1673.8 - - 108.7 121.7 
92 - 4164.6 255.3 269.7 
93 - - - 265.0 281.8 
94 772.4 - - 415.2 440.5 
95 - . - - 5.6 6.1 
96 — - . - — 
97 303.3 - 306.1 323.5 
98 72.5 — — • — — 
99 - - - 40.1 42.4 
100 - 658.5 192.9 203.3 
101 3844.2 - - - — 
102 - — — — 
103 - — - • — — 
104 - - — — — 
105 - — . - . — — 
106 1504.6 — — — — 
107 254.5 — — — 
108 136.5 — - — . — 
109 194.1 - — — ^ — 
110 — — . - — — 
111 252.1 — - — — 
112 — — - — ' — 
113 3039.3 — — • — — 
114 1511.8 — — — — 
115 293.6 — — — — 
116 416.5 — - . — — 
117 - - - 1011.5 1045.2 
118 — — - — — 
119 - . — — . — . — 
120 - - — — — 
121 921.7 310.9 1796.3 — — 
122 336.0 — — — — 


































SOLN. 2 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
— 2#3 0.1 - — 
— — — 84*6 89*5 
183.2 193.1 
— — — 2.9 3.1 
24.4 - 188.3 90.3 
172.2 91.0 
553.4 - 334.9 273.2 
67.5 - - 67.7 55.3 
47.0 — — 0.8 0.9 
















































































































































































































































































































































































































SOLN. 2 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 73.8 - - -
2 - 4383.7 — - -
3 
4 
547.0 3378.8 158.8 
5 
6 546.3 
7 1642.4 17243.5 2697.3 . - : -
8 — - 2628.5 - - -
9 2035.7 8391.5 335.7 - — 
10 2902.5 39562.8 7955.5 - -





12 7206.4 4847.5 - 2058.2 2076.5 
13 11104.2 5593.7 47.8 -
14 7348.3 25.3 0.2 - . — 
15 3844.2 — - -
16 3318.5 8.1 - . - -
17 194.1 553.4 — 507.1 364.3 
18 252.1 - - — : — 
19 5554.2 - — — 
20 484.0 1112.6 - 1104.4 : 1126.4 
U.S. 47738.3 88709.0 13865.4 3670.5 3568.1 
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SOLN. 2 CROP PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 1639.3 1699.2 — 2289.4 
2 6930.5 4190.1 — 6685.1 
3 3156.0 518.6 - 1654.8 
4 1065.5 1571.2 - 1954.8 
5 - 62.7 - 62.7 
6 1147.2 2779.5 — 3192.5 
7 6340.4 6850.6 - 9133.1 
8 3777.2 3492.4 — 4852.2 
9 20981.5 6757.2 810.6 15121.1 
10 8013.9 11679.3 257.6 14821.9 
11 1239.9 700.2 120.8 1267.4 
12 9096.2 2305.4 - 5580.1 
13 9309.1 4743.6 - 8094.9 
14 4169.1 2481.0 ^ 1680.0 5661.9 
15 1481.3 4540.9 399.3 5473.5 
16 6737.9 730.1 " - 3155.7 
17 485.6 1815.6 1990.5 
18 522.5 1384.5 - 1572.6 
19 116.3 1425.0 424.4 1891.3 
20 - 8215.2 118.1 8333.4 
U.S. 86209.2 67942.5 3810.8 102788.6 
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Appendix C.2. Land Converted from the More 
Intensive to Less Intensive 


























2 LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
COTTON LAND COTTON LAND COTTON LAND 
TO GRAIN LAND TO HAY LAND TO PASTURE LAND 
(lOGC ACRES) (1000 ACRES) (1000 ACRES) 
76.8 
512.0 - 4477.7 
732.4 
484.8 88.0 
996.7 88.0 5286.9 
749 
SCLN. 2 LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 











































HAY LAND CROP LAND TO 
TO HAY, PASTURE, 
PASTURE LAND CR IDLE LAND 

























































































































































U.S. 8631.9 35489.4 123986.1 
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Appendix C.3. Livestock Activities and 
Excess Livestock Capacity 
753 















1 19.4 19.4 - -
2 202.3 202.3 - -
3 66 .6 —  66.6 -
4 225.3 —  225.3 —  
5 53.3 —  53.3 —  
6 66 .6 —  66.6 -
7 929.0 929.0 - -
a 282.2 282.2 — -
9 1155.5 1155.5 - -
10 6297.0 6297.0 - -
11 119.9 119.9 - -
12 1556.4 - —  1556.4 
13 3441.0 3441.0 - —  
14 962.9 962.9 —  -
15 495.4 —  - -
16 1375.9 - - -
17 613.6 - - -
18 226.5 - - — .  
19 282.5 — - -
20 987.2 - - -





















SOLN. 2 FED BEEF ACTIVITIES 
CALVES CALVES YEARLINGS YEARLINGS 
ON SILAGE NO SILAGE ON SILAGE NO SILAGE 



















































































































































I 395.0 24.2 - 867.1 
2 1445.8 247.1 — 4813.0 
3 759.5 614.6 - 7521.1 
4 639.1 - - 9892.4 
5 - - - 1289.4 
6 1530.5 — - 9297.8 
7 - 818.8 - -
8 - 149.0 — 3539.9 
9 - 736.4 — 22465.8 
10 3056.7 - -
11 1690.2 — - 168.9 
12 1068.7 1043.0 - 8674.0 
13 1319.7 . - - — 
14 1224.4 - - -
15 343.1 - - -
16 - — — 348.3 
17 - 449.8 353.7 
18 91.6 51.4 — 449.3 
19 493.0 1195.5 281.9 1465.0 
20 - 1122.8 1719.8 1755.4 
U.S. 14057.2 6002.7 2451.5 72901.1 
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Appendix C.4. Transfer Activities 
759 
SOLN. 2 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 1699.2 
2 . 4190.1 
3 518.7 
4 1571.6 
5 62.7 671.8 
6 2780.1 
7 6851.1 102165.1 
8 3493.3 67591.1 
9 7568.9 395628.2 
10 11937.3 
11 821.2 
12 2306.1 51209.1 
13 4743.4 
14 4160.8 
15 4940.9 5627.1 
16 730.2 16090.0 
17 1815.6 1427.2 
18 1384.6 
19 1849.5 
20 8333.4 32797.1 
U.S. 71758.7 673206.7 
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2. - 6292.3 — — 
3 - 2456.5 - -
4 - 2878.7 161.4 1282.3 
5 - - 992.9 -
6 779.6 - 295.7 
7 - 12446.8 2301.6 -




10 30220.0 4477.6 -
11 - - — 157.0 
12 - 2382.4 - 285.7 
13 5307.6 4348.2 43.6 -
14 4262.5 - — -
15 1757.8 - — . — 
16 3054.4 - — -
17 176.8 553.9 - 507.1 
18 - - -
19 1239.0 - - -
20 365.5 894.4 — 1104.4 
U.S. 16163.7 71234.4 8587.8 3632.1 
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Appendix C.5. Transportation Activities 
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(ICOO CWT. F.U.) 
7 COLUMBUS 1 BOSTON 3352.9 — 
7 COLUMBUS 2 SCRANTON 2172.0 72199.1 
7 COLUMBUS 8 LANSING — 1597.3 
10 BURLINGTON 1 BOSTON - 8413.6 
10 BURLINGTON 4 ATLANTA - 64282.9 
10 BURLINGTON 5 TAMPA - 78.4 
10 BURLINGTON 6 NASHVILLE - 8704.4 
10 BURLINGTON 11 JACKSON - 30736.7 
12 FORT WORTH 4 ATLANTA 3798.9 , -
12 FORT WORTH 6 NASHVILLE 9977.9 -
12 FORT WORTH 11 JACKSON 6971.1 -
13 GRAND ISLAND 2 SCRANTON 47812.2 -
13 GRAND ISLAND 19 PORTLAND - 19331.2 
13 GRAND ISLAND 20 SAN FRANCISCO - 4584.8 
14 ABERDEEN 1 BOSTON 47285.3 -
14 ABERDEEN 8 LANSING 9218.2 -
15 HELENA 9 MINNEAPOLIS 9086.3 -
15 HELENA 18 SALT LAKE CITY 2381.9 -
15 HELENA 19 PORTLAND 12218.5 -
15 HELENA 20 SAN FRANCISCO 11136.6 — 
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(1000 CWT. F.U.) 
4 ATLANTA 3 RICHMOND — 92.0 
7 COLUMBUS 2 SCRANTCN 602.6 -
10 BURLINGTON 2 SCRANTON 8846.4 -
10 BURLINGTON 3 RICHMOND 3596.6 -
10 BURLINGTON 4 ATLANTA 15255.5 -
10 BURLINGTON 5 TAMPA 19857.2 -
10 BURLINGTON 8 LANSING 10558.6 -
10 BURLINGTON 9 MINNEAPOLIS 1243.4 -
10 BURLINGTON 12 FORT WORTH 85.0 -
12 FORT WORTH 4 ATLANTA . - 25852.4 
12 FORT WORTH 6 NASHVILLE — 5914.8 
12 FORT WORTH 11 JACKSON . - 3506.4 
14 ABERDEEN 9 MINNEAPOLIS 4.9 _ 
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7 COLUMBUS 2 SCRANTON 13438.7 
10 BURLINGTON 1 BOSTON 6239.7 
10 BURLINGTON 2 SCRANTON 10515.6 
10 BURLINGTON 3 RICHMOND 8120.6 
10 BURLINGTON 4 ATLANTA 6684.5 
10 BURLINGTON 5 TAMPA 3947.6 
10 BURLINGTON 6 NASHVILLE 4691.6 
10 BURLINGTON 8 LANSING 5799.1 
10 BURLINGTON 12 FORT WORTH 9320.8 
10 BURLINGTON 17 PHOENIX 1624.1 
10 BURLINGTON 20 SAN FRANCISCO 208.6 
13 GRAND ISLAND 16 DENVER 544.7 
13 GRAND ISLAND 18 SALT LAKE CITY 838.6 
13 GRAND ISLAND 20 SAN FRANCISCO 9976.7 
14 ABERDEEN 9 MINNEAPOLIS 2723.4 
14 ABERDEEN 19 PORTLAND 2984.4 
14 ABERDEEN 20 SAN FRANCISCO 736.4 
15 HELENA 20 SAN FRANCISCO 522.2 










1 BOSTON 7 COLUMBUS 144.2 -
1 BOSTON 10 BURLINGTON 31.0 -
3 RICHMOND 10 BURLINGTON 353.0 -
5 TAMPA 10 BURLINGTON 446.2 -
6 NASHVILLE 10 BURLINGTON 188.3 -
8 LANSING 10 BURLINGTON 111.8 -
9 MINNEAPOLIS 10 BURLINGTON 529.0 -
12 FORT WORTH 10 BURLINGTON 1574.7 -
12 FORT WORTH 13 GRAND ISLAND 1523.3 -
12 FORT WORTH 16 DENVER 55.3 -
12 FORT WORTH 20 SAN FRANCISCO 573.6 -
13 GRAND ISLAND 5 TAMPA - 174.2 
13 GRAND ISLAND 17 PHOENIX - 772.8 
14 ABERDEEN 3 RICHMOND - 1037.8 
15 HELENA 19 PORTLAND 206.0 -
17 PHOENIX 20 SAN FRANCISCO 92.6 — 
A 
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20 SAN FRANCISCO 
11 JACKSON 
17 PHOENIX 






































3 RICHMOND 2 SCRANTON — 1229.7 
4 ATLANTA 1 BOSTON — 596.1 
4 ATLANTA 2 SCRANTON - 2199.1 
6 NASHVILLE 7 COLUMBUS - 2603.0 
9 MINNEAPOLIS 1 BOSTON - 2772.9 
9 MINNEAPOLIS 2 SCRANTON 2004.6 — 
9 MINNEAPOLIS 8 LANSING — 182.9 
9 MINNEAPOLIS 10 BURLINGTON - 700.1 
10 BURLINGTON 1 BOSTON 657C.1 -
10 BURLINGTON 2 SCRANTON 3035.6 . -
10 BURLINGTON 3 RICHMOND 5368.4 -
10 BURLINGTON 4 ATLANTA 2430.6 -
10 BURLINGTON 5 TAMPA 2337.7 -
10 BURLINGTON 6 NASHVILLE 2950.0 -
10 BURLINGTON 7 COLUMBUS 30.9 — 
10 BURLINGTON 8 LANSING 4397.7 -
11 JACKSON 2 SCRANTON - 5628.2 
12 FORT WORTH 2 SCRANTON - 1783.8 
12 FORT WORTH 7 COLUMBUS - 939.5 
12 FORT WORTH 11 JACKSON 2532.0 -
13 GRAND ISLAND 2 SCRANTON 18810.0 
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13 GRAND ISLAND 10 BURLINGTON — 1854.9 
14 ABERDEEN 7 COLUMBUS 5146.0 -
14 ABERDEEN 8 LANSING . - 1696.2 
15 HELENA 19 PORTLAND 1994.3 1822.9 
15 HELENA 20 SAN FRANCISCO — 2464.3 
16 DENVER 4 ATLANTA 808.8 — 
16 DENVER 20 SAN FRANCISCO 6136.8 927.5 
17 PHOENIX 20 SAN FRANCISCO 1696.3 3158.2 
18 SALT LAKE CITY 20 SAN FRANCISCO 359.9 575.4 
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APPENDIX D. 1965 MODEL, SOLUTION 3 
Solution 3 







Figure D.l. Geographic locations and acreage of grain and cotton production for 
1965 model, solution 3 
500 thouaand Less than 500 
acre# thouaand acre# 
Tame Hay 
Figure D.2. Geographic locations and acreage of harvested roughage production for 













Hay - 19,946.4 
Cotton and grain - 66,110.7 







0 0 3,120.0 37*.* 
1,9*3.1 l,29*.0 0 I,*I7.* 
0 94.0 4,428.9 
1,0*1.7 
0 475.9 1,12*.* 
,3*2.2 








Livestock - U.S. total (thousand head) 
Milk cows - 16,297.8 
Beef cows - 32,804.2 
Figure D,4. Geographic locations and numbers of milk cows and beef cows — 1965 






Livestock - U.S. total (thousand head) 
Cattle on feed - 19,427.1 
Yearlings - 7,251.8 
Hogs - 160,900.6 (thousand hundredweight) 
Figure D.5, Qeographlo locations and level of production for fed cattle, yearling 
feeder calves, and hogs — 1965 model, solution 3 
32J48 
Solution 3 





Figure D,6. Interregional flows of wheat and feed grains — I965 model, solution 
3 (1,000 hundredweight of feed units) 
Solution 3 




Figure D.7. Interregional flows of soybean meal and cottonseed meal -




Origin Amount ^Destination 
Pork 








Figure D.9. Interregional flows of feeder calves and yearling feeder calves 















Plgure D.IO. Interregional flows of manufactured milk products and whole fluid 
milk — 1965 model, solution 3 (1,000 hundredweight) 
Solution 3 
^Destination Amount Origin 
Pleure D.ll. Interregional flows of beef. Grade 1 
(1,000 hundredweight) 
1965 model, solution 3 
M 
Origin Amount ^Destination 
Other Beef 
Figure D.12. Interregional flows of beef. Grade 2 -- 1965 model, solution 3 
(1,000 hundredweight) 
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Appendix D.l. Land in Production and Crop Output 
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SOLN. 3 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 2415.3 
4 — 628.0 — — 
7 - 912.7 
10 283.7 1212.3 165.3 
11 - -
12 — — — — 
13 — — — — ' 
14 334.7 
15 — — — — 
16 — — — — . 
17 — — — — 
18 — — — — 
19 — — —: — 
20 — — — — 
21 — — — ' — 
22 — . — — : — 
23 — — — — 
24 — — — — 
25 - 48.4 920.2 
26 - 325.2 975.5 
27 — — — — 
28 — — — — 
29 — ' — — — 
30 — — — — 
31 — — — — 
32 — — — — 
33 - 1975.7 658.6 
34 - 660.3 67.6 
35 — 334.1 — — 
36 • « —» « 
37 - 1139.4 302.9 
38 - 4813.8 1129.2 
39 1219.3 - -





































SOLN. 3 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 







































































































SOLN. 3 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 — 3.9 0.3 — 
125 — — — 71.4 
126 — — — 513.0 
127 - - - — 
128 
129 — — — — 
130 — — — 740.0 
131 - - — — 
132 - - - 18.3 
133 - 16.5 - 223.0 
134 — — — 67.7 
135 - 179.6 - 642.8 
136 44.7 - - 116.4 
137 48.8 - 3.9 
138 — 109.5 — — 
139 — — — — 
140 — - - ' — 
141 — — . — : — ' 
142 — - - - — 
143 — — — — 
144 — — — — 
145 — — — — 
146 — — — — 
147 — — — — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — — — 
152 - - - -
153 728.0 - - -
154 — — — ' — 
155 — — — — 
156 767.5 
157 - 1365.2 - 42.5 
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SGLN. 3 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 211.5 971.4 
2 218.8 641.6 
5 144.9 323.2 
6 172.0 241.6 
7 — — — 
8 
10 — — ' — 
11 — — — 
12 — — -
13 — — — 
14 — — — ' 
15 - - -
16 — — . — 
17 
18 
19 53.2 425.4 
20 — — — 
21 — — — 
22 — — — 
23 — — — 
24 41.5 320.0 
25 - 0.8 
26 - - 0.9 
27 24.1 675.2 
28 27.1 350.7 
29 — — — 
30 — — — 
31 — — — 
32 — — — 
33 384.9 3696.7 
34 116.5 
35 6.4 91.2 
36 98.5 728.0 
37 27.8 180.9 
38 — — — 
39 — — — 
40 148.1 579.8 
41 232.0 1356.9 
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SOLN. 3 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
42 — — — 
43 — — — 
44 — — — 
45 — — — 
46 — — — 
47 — — — 
48 — — — 
49 - 5.1 
50 - - 111.0 
51 — — — 
52 341.9 5366.4 
53 36.7 380.8 
54 761.2 769.5 68.0 
55 — — — 
56 — — 51.9 
57 - 95.0 
58 1595.0 1895.2 106.7 
59 - 154.7 
60 - 193.1 
61 — — 88.7 
62 — — 734.8 
63 — — 169.2 
64 871.7 2217.2 781.7 
65 - - 196.8 
66 — — — 
67 — — — 
68 — — — 
69 — — — 
70 — — — 
71 — — — 
72 
73 — — — 
74 — — — 
75 — — — 
76 — — — 
77 — — — 
78 — — — 
79 — — — 
80 — — — 














































SOLN. 3 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 






















SOLN. 3 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 — 
125 — — — 
126 - — — . 
127 — — — 
128 - — — 
129 38.6 228.1 — 
130 158.1 44.1 . -
131 73.7 74.9 -
132 — — — 
133 - — — 
134 15.3 213.2 — 
135 1.4 — — 
136 — — — 
137 - - 34.7 
138 135.3 1084.0 — 
139 — - . — 
140 - — — 
141 4.5 266.5 — 
142 - 42.4 — 
143 . — — — 
144 . — — — 
145 - — 46.5 
146 — — 29.1 
147 - — — 
148 — — — 
149 — — — 
150 — — . — . 
151 - — — 
152 71.9 1502.4 . — 
153 • - — — 
154 15.1 193.0 — 
155 19.8 413.9 — 
156 4.7 276.1 302.0 























SOLN. 3 LAND IN PRODUCTION BY CONSUMING REGIONS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— 109#5 — — 
— 3043*3 — — 









































SOLN. 3 LAND IN PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE 




































































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
















































































FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS) 


























SOLN. 3 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
83 — — — — — 
84 — — — — — 
85 4935.8 — — — — 
86 2581.3 — — — — 
87 — — - — — 
88 2509.4 — — — — 
89 1875.1 — — 10.3 11.4 
90 — — - — — 
91 1673.8 — - 108.7 121.7 
92 — 4164.6 — 255.3 269.7 
93 432.7 — - 265.0 281.8 
94 772.4 - 415.2 440.5 
95 - - - 5.6 6.1 
96 — - — • — — 
97 303.3 - - 306.1 323.5 
98 72.5 — - — — 
99 — : 343.9 • — 40.1 42.4 
100 — 658.5 - 192.9 203.3 
101 3844.2 — — — — 
102 — — • — — — . 
103 — — — — — 
104 — • — — — — 
105 134.0 - • — — 
106 1486.7 — — — 
107 254.5 — - — — . 
108 136.5 — — — — 
109 194.5 — , — — — . 
110 — — — — — • 
111 252.1 — — — 
112 — — . — — — 
113 3039.3 — — — — 
114 1511.8 — — — — 
115 293.6 — — — — . 
116 416.5 — — — — 
117 - - — 1011.5 1045.2 
118 - — — — . — 
119 — — — — — . 
120 — — — — — 
121 488.9 210.5 1216.5 — — 
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SOLN. 3 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TOI 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
124 — 2.3 0.1 - — 
125 - - - 11.5 12.1 
126 - — — 84.6 89.5 
127 - — - - — 
128 — . - - — -
129 - — . — — — 
130 — , — - 183.2 193.1 
131 - — . - . — -
132 — . - - 2.9 3.1 
133 — 24.4 — 188.3 90.3 
134 - — - 54.5 28.8 
135 - 358.3 — 396.3 323.3 
136 67.5 — - . 67.7 55.3 
137 47.0 — — 0.8 0.9 
138 — 74.4 — — — 
139 - , — — 
140 — . - - - • 
141 — . — — . — 
142 — , — - — . — 
143 — . — - . — — 
144 - — - : — -
145 — - . - , — -
146 — — — -
147 - - - -
148 — — • — -
149 — — — — — 
150 — : — — — -
151 — . ' — — - — 
152 — - - — -
153 729.1 - - — -
154 - — — — — 
155 — . — — — -
156 711.1 — - - -
157 — . 1112.6 - • 25.1 25.9 
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SOLN. 3 CROP PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 2390.0 2007.9 — . 2868.3 
2 
3 
2515.7 1559.6 2465.2 
4 











— — — 
11 — — — — 
12 - • — — — 
13 — — . - -
14 — — — . — 
15 - — — — . 
16 — — - . — 
17 — — — -
18 - — - — 
19 415.1 403.3 - 552.7 
20 - . — — — 
21 — — — • — 
22 - — — — 
23 — - — 
24 444.1 452.8 - — 612.7 
25 - — 1.4 1.4 
26 — - 1.4 1.4 
27 327.1 1049.2 1167.0 
28 422.6 556.6 — 708.7 
29 — — -
30 - — , — -
31 — - — — , 
32 - — — — 
33 4503.3 7179.1 — . 8800.2 
34 1806.2 — — 650.2 
35 80.1 155.9 - 184.8 
36 1704.4 1184.4 - 1798.0 
37 436.5 318.1 — : 475.2 
38 — — - — 
39 — — — 
40 1510.2 1073.3 - 1617.0 






































SOLN. 3 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 






























































































(1000 TONS OF 





































































































































SOLN. 3 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TON 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 74.4 - - . 
2 — , 4394.6 - - -
3 
4 




7 1642.4 16099.5 2470.7 - -
8 - 2628.5 - - -
9 2035.7 7979.3 319.6 -
10 2902.5 41124.4 8088.6 - -





 0 .9 
12 7639.2 5191.4 - 2069.8 2088.6 
13 11104.2 5675.0 48.3 - - • 
14 7348.3 25.3 0.2 - -
15 3844.2 - - - -
16 3434.6 8.1 - - -
17 194.5 358.3 - 450.7 352.1 
18 252.1 - - - -
19 5555.9 - — -
20 484.0 1112.6 - 1104.4 1126.4 
U.S. 47856.4 88795.3 13196.4 3625.7 3568.1 
% 










(1000 TONS OF 
HAY EQUIV.) 
1 1637.4 1680.2 - 2269.7 
2 6847.7 4138.8 - 6604.0 
3 2339.5 433.4 - 1275.7 
4 454.9 787.2 - 951.0 
5 - 90.8 - 90.8 
6 829.9 1761.7 - 2060.5 
7 6746.0 7497.1 - 9925.7 
8 3899.6 3623.0 - 5026.8 
9 22953.2 7339.2 810.6 16412.9 
10 8461.4 12492.3 257.6 15796.0 
11 1141.6 846.9 120.8 1378.6 
12 7839.8 1860.3 — 4682.7 
13 9282.9 4727.2 — . 8069.1 
14 4619.9 2749.3 1680.0 6092.5 
15 1302.2 3991.8 399.3 4859.9 
16 6949.7 753.0 - 3254.9 
17 515.9 1621.0 - 1806.8 
18 376.6 997.9 - 1133.4 
19 82.5 1178.5 424.4 1632.6 
20 - 8138.0 118.1 8256.1 
U.S. 86280.7 66707.5 3810.8 101579.3 
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Appendix D.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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TO GRAIN LAND 
(1000 ACRES) 
COTTON LAND 










U.S. 394.8 13.2 6684.9 
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GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND OR IDLE LAND 


































































































6448.8 59661.9 11314.5 
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U.S. 8631.9 54335.2 140392.3 
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Appendix D.3. Livestock Activities and 
Excess Livestock Capacity 
810 
















2 220.8 220.8 - — 
3 72.7 - 72.7 -
4 245.9 - 245.9 -
5 58.2 - 58.2 -





1238.5 1238.5 - -
10 6873.4 6873.4 — -
11 130.9 130.9 — -
12 1698.8 - - 1698.8 
13 3756.0 3756.0 — -
14 1051.0 1051.0 — — 
15 540.7 - - -
16 1501.9 — — -
17 427.5 - - -
18 165.9 - - -
19 27.6 — — -
20 330.6 - — — 
U.S. 19427.1 14284.5 449.5 1698.8 
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SOLN. 3 FED BEEF ACTIVITIES 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NC SILAGE ON SILAGE NC SILAGE 










10 — — — 
11 — — — 
12 — — — 
13 — — — 
14 — — — 
15 540.7 -  -





U.S. 2895.1 -  99.1 
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Appendix D.4. Transfer Activities 
8l6 
SOLN. 3 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 





5 90.8 2181.0 
6 1762.0 
7 7497.7 93714.6 
8 3623.9 77506.6 
9 8150.7 423862.1 
10 12750.2 
11 967.7 




16 753.2 18474.4 
17 1620.9 2606.1 
18 997.9 
19 1602.9 
20 8256.1 42841.4 
U.S. 70522.4 673206.7 
817 
SOLN. 3 USE OF EXOGENOUS CONCENTRATES 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l CONC.-2 CCNC.-3 CONC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F'.U. ) 
1 -  1017.0 -  946.3 
2 — 603.7 — — 
3 362.7 — — 
5 69.0 — — — 
6 *- — — 470.6 
7 285.6 — — 
9 764.2 -  - 6097.1 
10 — 23.3 — — 
11 — — — 4267.6 
12 — — — 2723.2 
13 -  248.9 
14 -  89.7 
15 — 5.8 — — 
16 f — — — 
17 — — — — 
18 ^ 24.5 — 301.4 
19 -  68.7 
20 — — 2784.0 — 
U.S. 833.3 2730.0 2784.0 14806.2 
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Appendix D.5. Transportation Activities 
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(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTCN 5524.8 72139.2 
7 COLUMBUS 8 LANSING — 156.5 
10 BURLINGTON 1 BOSTON - 8401.6 
10 BURLINGTON 4 ATLANTA — 51673.7 
10 BURLINGTON 5 TAMPA - 78.4 
10 BURLINGTON 11 JACKSON — 32748.5 
12 FORT WORTH 4 ATLANTA 3798.9 -
12 FORT WORTH 6 NASHVILLE 9977.9 -
12 FORT WORTH 11 JACKSON 15626.0 — 
13 GRAND ISLAND 2 SCRANTCN 44459.4 -
13 GRAND ISLAND 19 PORTLAND — 19331.2 
14 ABERDEEN 1 BOSTON 40205.2 — 
14 ABERDEEN 8 LANSING 9218.2 — 
15 HELENA 1 BOSTON 10432.9 . — 
15 HELENA 9 MINNEAPOLIS 9086.3 — 
15 HELENA 18 SALT LAKE CITY 6737.3 -
15 HELENA 19 PORTLAND 4517.2 -













12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 










































7 COLUMBUS 2 SCRANTON 7303.0 
10 BURLINGTON 1 BOSTON 6239.7 
10 BURLINGTON 2 SCRANTON 16651.2 
10 BURLINGTON 3 RICHMOND 8120.6 
10 BURLINGTON 4 ATLANTA 6684.5 
10 BURLINGTON 5 TAMPA 3947.6 
10 BURLINGTON 6 NASHVILLE 4691.6 
10 BURLINGTON 8 LANSING 5799.1 
10 BURLINGTON 12 FORT WORTH 9320.8 
10 BURLINGTON 17 PHOENIX 1624.1 
10 BURLINGTON 20 SAN FRANCISCO 372.7 
13 GRAND ISLAND 16 DENVER 1363.5 
13 GRAND ISLAND 18 SALT LAKE CITY 838.6 
13 GRAND ISLAND 20 SAN FRANCISCO 10426.1 
14 ABERDEEN 9 MINNEAPOLIS 4130.0 
14 ABERDEEN 19 PORTLAND 2984.4 
15 HELENA 20 SAN FRANCISCO 645.1 
SOLN. 
ORIGIN 







12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 













7 COLUMBUS 157.4 — 
4 ATLANTA 119.8 — 
10 BURLINGTON 73.8 . — 
10 BURLINGTON 430.0 — 
10 BURLINGTON 600.2 — 
10 BURLINGTON 2462.1 -
13 GRAND ISLAND 1086.7 -
16 DENVER 55.2 — 
17 PHOENIX — 390.5 
3 RICHMOND - 1132.8 
18 SALT LAKE CITY 964.9 — 
20 SAN FRANCISCO 470.3 -
20 SAN FRANCISCO 48.9 — 
824 











7 COLUMBUS 3 RICHMOND — 33214.8 
7 COLUMBUS 4 ATLANTA 26275.7 — 
7 COLUMBUS 6 NASHVILLE 17767.7 -
8 LANSING 2 SCRANTON - 44561.9 
9 MINNEAPOLIS 1 BOSTON - 39169.4 
9 MINNEAPOLIS 2 SCRANTON - 97129.5 
9 MINNEAPOLIS 4 ATLANTA - 28225.0 
9 MINNEAPOLIS 5 TAMPA - 14809.3 
9 MINNEAPOLIS 6 NASHVILLE - 19085.7 
9 MINNEAPOLIS 10 BURLINGTON - 68945.3 
9 MINNEAPOLIS 11 JACKSON - 21535.0 
9 MINNEAPOLIS 12 FORT WORTH - 25047.8 
9 MINNEAPOLIS 13 GRAND ISLAND 12062.5 14863.0 
9 MINNEAPOLIS 14 ABERDEEN 692C.5 5596.0 
9 MINNEAPOLIS 15 HELENA - 5627.1 
9 MINNEAPOLIS 17 PHOENIX — 4675.6 
9 MINNEAPOLIS 19 PORTLAND — 19279.8 
9 MINNEAPOLIS 20 SAN FRANCISCO - 29373.7 
12 FORT WORTH 11 JACKSON 20047.8 — 
16 DENVER 17 PHOENIX - 3467.5 
16 DENVER 18 SALT LAKE CITY ~ 5657.7 
V 
825 











3 RICHMOND 2 SCRANTON — 1670.2 
4 ATLANTA 2 SCRANTON — 2386.4 
6 NASHVILLE 7 COLUMBUS - 1080.7 
9 MINNEAPOLIS 1 BOSTON - 2753.6 
9 MINNEAPOLIS 2 SCRANTON 2519.4 -
9 MINNEAPOLIS 10 BURLINGTON - 1514.1 
10 BURLINGTON 1 BOSTON 6690.2 -
10 BURLINGTON 2 SCRANTON 461.2 -
10 BURLINGTON 3 RICHMOND 5331.7 . — 
10 BURLINGTON 4 ATLANTA 3115.3 — 
10 BURLINGTON 5 TAMPA 1385.6 — 
10 BURLINGTON 6 NASHVILLE 2913.3 -
10 BURLINGTON 7 COLUMBUS 4649.7 -
10 BURLINGTON 8 LANSING 6147.4 — 
11 JACKSON 2 SCRANTON — 6319.4 
12 FORT WORTH 5 TAMPA 922.8 — 
12 FORT WORTH 7 COLUMBUS - 2198.1 
12 FORT WORTH 11 JACKSON 2463.9 -
13 GRAND ISLAND 2 SCRANTON 20754.9 1105.9 
13 GRAND ISLAND 10 BURLINGTON - 772.3 















18 SALT LAKE 
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1 BOSTON — 184.3 
8 LANSING - 1711.5 
19 PORTLAND 3508. 4 -
20 SAN FRANCISCO 2184. 0 — 
19 PORTLAND - 1822.9 
20 SAN FRANCISCO 2263. 6 — 
20 SAN FRANCISCO 7402. 0 1100.1 
20 SAN FRANCISCO 590. 7 1400.0 
20 SAN FRANCISCO _ 2512.0 
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APPENDIX E. 1965 MODEL, SOLUTION 19 
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S0LN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— 2405.6 — — 
— 628*0 — — 
912.7 












































S0LN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 





















SQLN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 - - — — 
84 — - — • — 
85 5557.7 - - -
86 3383.1 - - -
87 — — — — 
88 2645.6 — — — 
89 2488.5 - — 73.3 
90 103.0 — - • — 
91 1917.3 — — 703.6 
92 - 2373.0 — 799.1 
93 701.9 - , — 1766.5 
94 1112.9 - . — 1687.9 
95 - - . - 54.8 
96 — - — — 
97 370.1 — - 2178.4 
98 103.1 - — — 
99 — . 321.4 - 233.2 
100 - 572.6 - 868.9 
101 3813.7 - - — 
102 262.8 - - — 
103 — — . — — 
104 . - . - - — 
105 — - — . — 
106 2043.7 — : — — 
107 422.0 - • - — 
108 222.8 — • - -
109 366.6 - : — — 
110 — — - — 
111 283.7 — • — — . 
112 - — — — 
113 2396.0 - — 
114 1467.8 - : - - . 
115 316.9 - — -
116 375.7 — • - -
117 - — 1182.4 
118 — - - — 
119 — — — — 
120 - - — 
121 . - — • — . — 
122 338.7 - — — 
123 — — . - -
#32 
S0LN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 — ' — — 71.4 
126 — — — 513.0 
127 177.9 
128 240.0 - - -
129 — — — — 
130 - - - 740.0 
131 — — — — 
132 - - 18.3 
133 - 16.5 - 223.0 
134 — — — . 48.0 
135 - 162.5 - 659.5 
136 44.7 - - 116.4 
137 48.8 - - 3.9 
138 - 109.5 
139 — — — — 
140 , — — — — 
141 — — — — 
142 — — — — 
143 — — - — 
144 — — — — 
145 — — — — 
146 — — ' — — 
147 — — ' — — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — — — 
152 — — — — 
153 728.0 — — — 
154 — — — — 
155 234.2 
156 771.1 - - -
157 314.1 1051.1 - 42.5 
833 
S0LN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 211-5 971.4 — 
2 227.7 876.2 -
3 — — — 
4 - — 
5 144.9 323.2 — 







11 — — — 
12 - • — — 
13 • — — — 
14 - — — 
15 - — — 
16 - — — 
17 - — -
18 - - — 
19 124.5 995.0 — 
20 - : — — 
21 - — — 
22 — — — 
23 - — — 
24 41.5 320.0 -
25 - - 0.8 
26 — - 0.9 
27 1.7 46.5 -
28 27.1 350.7 — : 
29 - — — 
30 - — — 
31 — . — — 
32 - — -
33 202.5 1944.9 — 
34 - — — 
35 6.4 91.2 - , 
36 98.5 728.0 -
37 174.9 180.9 -
38 — ; — — 
39 - — — 
40 244.9 959.2 -







































S0LN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
— — 5* 1 
— — 111*0 
55.5 870.6 
1637.5 1655.3 68.0 
51.9 
116.4 450.9 95.0 
1595.0 1895.2 106.7 
— — 154.7 
193. 1 
— — 88.7 
734.8 
169.2 









































S0LN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 

























































S0LN.19 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 













88.5 1847.6 290.9 
15.1 193.0 
15.0 313.5 
0.8 49.8 302.0 
862.9 90.3 
837 











1 - 109.5 - -
2 - 3033.6 - -
3 
4 
618.4 2204.1 176.1 
5 
6 M 334.1 
7 1219.3 5839.3 1398.9 -
8 - 1192.7 -
9 2730.3 5519.3 269.1 -
10 2932.2 25216.7 6772.9 -
11 387.5 52.3 920.4 3.9 
12 9860.3 3283.5 - 9931.4 
13 13114.5 3936.2 39.8 -
14 10110.9 1624.7 16.4 -
15 4076.5 - — 
16 4189.1 5.9 - . -
17 366.6 162.5 - 707.5 
18 517.9 - - -
19 4951.8 - - -
20 734.5 1051.1 - 1341.3 


























































































































S0LN.19 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
277.9 
3391.8 

























































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 







































































S0LN.19 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 


































1546.0 — — — — 
254.5 — — — — 
136.5 — — — — 
194.5 — — — — 
252.1 — — — — ' 
3039.3 — — — — ' 
1511.8 — — — - — 
293.6 — — — — 
416.5 —. — — — 
- 1011.5 1045.2 
336.0 
842 





















































SOYBEANS COTTON COTTON 
SEED LINT 


























































































































































































































































































































































S0LN.19 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 














































S0LN.19 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 74.4 — ' - -
2 - 4380.9 - . — 
3 
4 






7 1642.4 10920.3 1620.0 - - . 
8 1878.6 - — • 
9 2490.0 8506.7 274.2 — — 
10 2902.5 44728.1 8391.3 — -






12 8128.1 5191.4 - 2069.8 2088.6 
13 11020.4 5018.7 43.7 — -
14 7348.3 1714.0 13.2 — -
15 4052.2 - — -
16 3359.9 8.1 . - — -
17 194.5 324.1 445.1 352.1 
18 371.2 . — — ' — -
19 5559.2 - — -
20 675.3 856.7 - 1104.4 1126.4 
U.S. 48673.9 87632.5 11406.7 3620.1 3568.1 
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S0LN.19 CROP PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 1637.4 1680.2 — 2269.7 
2 6951.0 4202.9 - 6705.3 
3 2342.4 434.0 - 1277.2 
4 1011.6 1330.8 1695.0 
5 - 143.0 - 143.0 
6 525.2 784.7 - 973.8 
7 5115.3 4095.0 - 5936.5 
8 2716.1 2008.1 — 2985.9 
9 32237.7 10872.0 810.6 23288.2 
10 2719.5 2871.6 257.6 4108.2 
11 921.0 840.7 120.8 1293.0 
12 7718.9 1824.3 — 4603.1 
13 12286.1 6568.9 - 10991.9 
14 6481.2 3857.0 1680.0 7870.2 
15 1601.5 4909.1 739.7 6225.3 
16 6249.3 677.1 - 2926.9 
17 549.4 2123.1 - 2320.9 
18 285.3 756.0 — 858.7 
19 14.9 684.3 424.4 1114.1 
20 - 8932.9 118.1 9051.1 
U.S. 91363.9 59595.7 4151.1 96637.8 
849 
Appendix E.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
850 
























TO GRAIN LAND 
(1000 ACRES) 
COTTON LAND 












U.S. 379.4 130.4 10592.5 
851 



























GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 





























































































2442.5 38850.2 22970.7 
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S0LN.19 IDLE LAND BY CONSUMING REGIONS 
WILD HAY LAND 
(1000 ACRES) 
PASTURE LAND 







































8341.0 90773.1 163377.5 
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Appendix E.3. Livestock Activities and 






























































19414.1 14896.9 1061.6 420.9 
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1 512.3 - -
2 1817.8 - -
3 475.9 - -




7 1039.6 - -
8 808.9 - — 
9 7957.6 - -
10 — - 128864.3 
11 — 4776.2 -
12 856.7 6669.8 -
13 — 7048.2 3253.3 
14 — 4189.9 24011.9 
15 72.4 2810.8 4771.2 
16 132.6 2239.4 -
17 239.2 1121.3 -
18 69.2 - -
19 146.7 — -
20 1275.2 , — -
U.S. 15965.1 33562.3 160900.6 
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S0LN.19 CALF AND YEARLING ACTIVITIES 
REG. YEARLING CALF YEARLING 
NO. CALVES SLAUGHTER SLAUGHTER 
(1000 HEAD) (1000 HEAD) (1000 HEAD) 
1 - 194.5 
2 - 121.8 
3 - 1430.3 
4 1803.2 - 1785.2 
5 372.4 - 368.7 





11 189.3 - 187.4 
12 - - -
13 449.2 
14 1444.7 — — 
15 47.0 — 46.5 
16 — — — 
17 421.7 - 862.2 
18 570.3 - 564.6 
19 — 47.2 — 
20 186.5 234.9 184.7 
U.S. 7000.5 598.5 6930.5 
859 











1 1959.7 66.0 52.8 2362.6 
2 7074.2 673.2 - 13113.5 
3 2890.1 2798.4 — 20491.9 
4 3186.0 1007.9 - 26952.6 
5 - 2050.3 60.4 3513.0 
6 4170.0 4910.4 — 25332.5 
7 4918.4 2230.8 767.1 84958.9 
8 2431.1 405.9 768.9 9644.7 
9 5326.4 2006.4 3148.2 69689.4 
10 11403.0 10863.6 13212.1 115635.3 
11 4605.0 3559.6 326.7 18000.2 
12 6580.3 16459.9 1471.5 23633.1 
13 4347.0 4006.8 5002.9 45964.3 
14 3336.0 3598.1 1127.7 1999.3 
15 1244.6 3089.6 - — 
16 812.4 2710.6 1970.9 3857.7 
17 138.9 2446.0 2569.3 963.6 
18 368.8 1838.1 617.1 1224.2 
19 1845.3 3257.1 1537.8 3991.4 
20 1424.8 3059.1 7375.5 4782.8 
U.S. 68061.9 71037.8 40009.0 476110.9 
860 
Appendix E.4. Transfer Activities 
86l 
S0LN.19 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 





5 143.0 2832.2 
6 784.7 
7 4095.3 
8 2008.8 32944.7 








17 2123.0 10749.2 
18 756.0 
19 1108.7 
20 9051.1 56390.9 
U.S. 63749.7 673206.7 
862 
S0LN.19 USE OF EXOGENOUS CONCENTRATES 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 376.6 - 70.7 
2 . 606.3 — 
3 . — 364.1 — — 
5 101.0 — — — 
7 — 162.4 — — 
8 ^ — — — 
9 732.3 - - 8738.1 
10 - 818.7 
11 r- — — 2566.0 
12 - - 3165.3 
13 - 190.4 -
14 — 115.4 — — 
15 — — — — 
16 ^ — •— — 
17 — — — — 
18 - 29.6 - 266.2 
19 *• 66.5 — — 
20 ^ - 2784.0 
U.S. 833.3 2730.0 2784.0 14806.2 
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Appendix E.5. Transportation Activities 
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S0LN.19 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
(1000 CWT. F.U. 
7 COLUMBUS 1 BOSTON 5524.8 34643.5 
7 COLUMBUS 2 SCRANTON - 78058.0 
10 BURLINGTON 1 BOSTON - 4078.7 
10 BURLINGTON 4 ATLANTA - 64943.2 




10 BURLINGTON 6 NASHVILLE - 6718.1 
10 BURLINGTON 11 JACKSON - 36969.6 
12 FORT WORTH 4 ATLANTA 3798.9 -
12 FORT WORTH 6 NASHVILLE 9977.9 -
12 FORT WORTH 11 JACKSON 25404.3 -
13 GRAND ISLAND 1 BOSTON 45113.3 -
13 GRAND ISLAND 2 SCRANTON 49984.2 -
13 GRAND ISLAND 8 LANSING 6587.1 -
13 GRAND ISLAND 19 PORTLAND - 19331.2 
13 GRAND ISLAND 20 SAN FRANCISCO - 3419.8 
14 ABERDEEN 8 LANSING 2631.1 — 
866 










(1000 CWT. F.U. ) 
4 ATLANTA 3 RICHMOND — 92.0 
7 COLUMBUS 2 SCRANTON 9449.0 -
10 BURLINGTON 3 RICHMOND 2978.5 — 
10 BURLINGTON 4 ATLANTA 19941.7 — 
10 BURLINGTON 5 TAMPA 35113.3 -
10 BURLINGTON 8 LANSING 7846.7 — 
10 BURLINGTON 11 JACKSON 35930.4 -
10 BURLINGTON 12 FORT WORTH 85.0 — 
12 FORT WORTH 4 ATLANTA - 23915.8 
12 FORT WORTH 6 NASHVILLE — 5831.6 
12 FORT WORTH 11 JACKSON _ 6099.4 
867 





































18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 






























12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 











































5 TAMPA 4 ATLANTA 26275.7 — 
7 COLUMBUS 6 NASHVILLE 17767.7 -
9 MINNEAPOLIS I BOSTON - 39169.4 
9 MINNEAPOLIS 2 SCRANTON - 141691.5 
9 MINNEAPOLIS 3 RICHMOND — 33214.8 
9 MINNEAPOLIS 4 ATLANTA — 28225.0 
9 MINNEAPOLIS 5 TAMPA — 14158.0 
9 MINNEAPOLIS 6 NASHVILLE - 19085.7 
9 MINNEAPOLIS 7 COLUMBUS — 60499.8 
9 MINNEAPOLIS 10 BURLINGTON 85264.5 68945.3 
9 MINNEAPOLIS 11 JACKSON - 21535.0 
9 MINNEAPOLIS 12 FORT WORTH — 37068.4 
9 MINNEAPOLIS 13 GRAND ISLAND 18381.0 14863.0 
9 MINNEAPOLIS 14 ABERDEEN 6920.5 5596.0 
9 MINNEAPOLIS 15 HELENA — 5627.1 
9 MINNEAPOLIS 16 DENVER - 9349.2 
9 MINNEAPOLIS 18 SALT LAKE CITY - 5657.7 
9 MINNEAPOLIS 19 PORTLAND - 19279.8 
9 MINNEAPOLIS 20 SAN FRANCISCO - 15824.2 
12 FORT WORTH 11 JACKSON 20047.8 -
20 SAN FRANCISCO 19 PORTLAND 7885.2 — 
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12 FORT WORTH 
12 FORT WORTH ' 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 




































































14 ABERDEEN 18 SALT LAKE CITY 985.5 — 
14 ABERDEEN 19 PORTLAND 2003.2 -
15 HELENA 19 PORTLAND 1669.2 1846.6 
15 HELENA 20 SAN FRANCISCO 5399.7 -
16 DENVER 20 SAN FRANCISCO 9012.4 907.3 
17 PHOENIX 20 SAN FRANCISCO - 3036.9 
18 SALT LAKE CITY 20 SAN FRANCISCO _ 1596.5 
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S0LN.19 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 









































































































S0LN.19 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
81 - — - -
82 - — - — 
83 - - 0.61 -
84 - — 1.05 -
85 — 5.05 - -
86 - 6.62 - -
87 - — - — 
88 - 3.84 - -
89 16.95 5.21 - — 
90 - — - -
91 20.63 5.44 — — 
92 82.94 16.96 - — 
93 30.44 — 3.15 — 
94 80.25 5.14 - -
95 5.32 — - — 
96 - - 2.30 — 
97 10.23 4.35 - — 
98 - 6.08 — — 
99 23.43 1.92 - -
100 33.88 7.74 - — 
101 — 5.81 - 1.65 
102 — — - 1.34 
103 - — - 1.47 
104 — — — 2.00 
105 - — - -
106 - - 7.23 -
107 - 0.34 — — 
108 - 6.33 - -
109 - 2.92 - — 
110 — — — -
111 - 9.54 - -
112 - — - 2.49 
113 - 20.90 - 4.40 
114 - 20.17 0.04 6.63 
115 - 13.06 0.83 6.94 
116 — 5.37 17.48 8.68 
117 267.69 — 25.49 12.80 
118 — — — — 
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S0LN.19 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
121  — — — — 
122 - 2.10 - 4.91 
123 — — — — 
124 - 6.02 3.01 
125 0.95 - - -
126 15.18 — — — 
127 - 0.73 
128 - 0.09 
129 - - 2.25 
130 39.43 - 8.77 
131 - - 9.91 
132 23.46 — — — 
133 49.40 3.16 
134 — — 24.67 — 
135 - 26.79 
136 6.38 23.41 
137 6.41 0.57 - 5.28 
138 — 10.08 — — 
139 — — — — 
140 — — — — 
141 — — 0.27 — 
142 - - 2.19 
143 — — — — 
144 — — — — 
145 — — — 0.48 
146 — — — 0.79 
147 — — — — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — — — 
152 — — 0.66 0.06 
153 - 9.55 
154 — — 14.74 — 
155 — — — — 
156 - 17.45 - 1.98 



























































1 1.36 1.71 1.56 2.31 
2 1.25 1.54 1.50 3.06 
3 1.29 1.63 1.53 2-81 
4 1.32 1.63 1.38 2.46 
5 1.49 1.98 1.50 2.62 
6 1.29 1.50 1.34 2.40 
7 1.01 1.12 1.31 2.42 
8 1.14 1.45 1.44 2.62 
9 1.01 1.20 1.25 2.26 
10 0.98 0.92 1.18 2.20 
11 1.28 1.64 1.39 2.30 
12 0.79 1.22 1.46 1.95 
13 0.65 1.00 1.21 2.25 
14 0.64 1.01 1.20 2.24 
15 0.43 1.51 1.61 0.93 
16 0.79 1.37 1.27 2.33 
17 0.94 1.49 1.76 2.01 
18 0.91 1.74 1.70 2.50 
19 0.96 2.03 1.78 2.62 








































































































































































































































APPENDIX F. 1965 MODEL, SOLUTION 24 
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S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2274.4 
— 612*6 — — 
702.2 
427.3 8.7 
169.3 1609.2 219.4 
179.9 - - 154.8 
— — — 76.2 


























































S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 







































S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 - - — 
84 - - - -
85 5173.9 - - -
86 3383.1 - - -
87 — — — . — 
88 2645.6 - - . — • 
89 2488.5 - - , 73.3 
90 519.9 — • - — 
91 1917.3 — - 703.6 
92 - 2373.0 - 799.1 
93 - - - 1766.5 
94 415.6 697.3 - , 1687.9 
95 348.7 — . — . 54.8 
96 — 35.1 - -
97 370.1 — - 2178.4 : 
98 101.1 — - . 2.0 
99 321.4 - 233.2 
100 572.6 - . 868.9 
101 3811.8 - - — 
102 2113.5 — — -
103 — — . - — 
104 — - — — 
105 534.1 — . - — 
106 1850.0 - — — 
107 422.0 - — — 
108 222.8 - — 
109 186.2 - — 
110 — — — 
111 283.7 — . - — 
112 — — — — 
113 2396.0 - - . — 
114 1467.8 — — — 
115 316.9 — 
116 375.7 — — . — 
117 - — — . 1182.4 
118 - • - - — 
119 - — — — • 
120 — . - — — 
121 1718.6 75.8 405.9 1218.6 
122 338.7 - : — 
123 — . — • — 255.3 
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S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 - - - 71.4 
126 — — — 513.0 
127 177.9 - - -
128 240.0 - - -
129 - - - 74.8 
130 - - - 740.0 
131 - - - 97.1 
132 - 1.8 - 18.3 
133 - 16.5 - 223.0 
134 — — — 221.5 
135 - - - 822.8 
136 44.7 — — 116.4 
137 48.8 - - 3.9 
138 - 89.1 
139 — — — . — 
140 — — — — 
141 — — — - — 
142 — — — — 
143 — — — — 
144 — — — — 
145 — — — — ' 
146 — — — 164.7 
147 — — — 120.2 
148 — — — — 
149 — — — — 
150 — — — — 
151 - - - -. 
152 — — — - — 
153 728.0 - - -
154 — — — — 
155 — — — — 
156 765.2 
157 562.4 802.8 - 42.5 
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S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 211.5 971.4 
2 349.3 1343.8 
4 9.9 49.1 
5 144.9 323.2 
6 178.1 250.1 
7 137.3 108.6 
10 — — — 
11 - - : 
12 — — — 
13 
14 — — — 
15 — — — 
16 — — ~ 
17 -
18 — — — 
19 124.5 995.0 
20 — — — 
21 — • — . — 
22 17.3 634.8 
23 8.1 165.8 
24 41.5 320.0 
25 - - 0.8 
26 - 0.9 
27 54.3 1525.5 
28 27.1 350.7 -
29 — — — 
30 -
31 — — — 
32 16.6 317.9 
33 219.8 2110.9 
34 133.8 326.1 
35 6.4 91.2 
36 10.2 75.2 
37 174.9 180.9 
38 74.2 977.3 
39 — — — 
40 148.1 579.8 











































S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
22.3 
15.3 








976.3 986.9 68.0 
51.9 
344.1 1333.0 95.0 
1595.0 1895.2 106.7 
195.7 1567.2 154,7 
193.1 
— — 88.7 
734.8 
169.2 
1156.1 2940.7 781.7 






































S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 












— - 67.0 













S0LN.24 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 -
125 - — — 
126 - — — 
127 - — — 
128 — — — 
129 27.8 164.1 — 
130 158.1 44.1 — 
131 25.5 26.0 — 
132 - — 
133 — — — 
134 5.0 69.8 — 
135 1.1 182.1 — 
136 - — — 
137 — — 34.7 
138 138.9 1366.0 — 
139 — — — 
140 — : — — 
141 4.5 266.5 — 
142 - 66.8 — 
143 — — — 
144 — — 
145 - — 46.5 
146 - , — . 29.1 
147 - - . — 
148 - - — 
149 — — — 
150 — — — 
151 - — — 
152 88.5 1847.6 290.9 
153 — — — 
154 15.1 193.0 — 
155 22.2 463.5 • — 
156 7.1 420.5 302.0 
157 862.9 90.3 
892 
S0LN.24 LAND 
REG. 1 WHEAT 
NO. jlOOO ACRES) 
I 





















IN PRODUCTION BY CONSUMING REGIONS 
FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
89.1 
2887.1 





























S0LN.24 LAND IN 
REG. SILAGE 






















PRODUCTION BY CONSUMING REGIONS 
TAME HAY WILD HAY 



































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
— 3206*9 —. — — 














































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 











































S0LN.24 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.} OF F.U.) OF F.U.) OF F.U.) 
83 - — - — 
84 - — - - — 
85 4516.8 — - — — . 
86 2581.3 — — • - — 
87 — • — — • — — 
88 2509.4 - - - — 
89 1875.1 - - 10.3 11.4 
90 473.4 — — — -
91 1673.8 - . — 108.7 121.7 
92 - 4164.6 - 255.3 269.7 
93 - - - 265.0 281.8 
94 288.4 648.5 - 415.2 440.5 
95 214.6 — — 5.6 6.1 
96 - , 24.5 - — — 
97 303.3 - - . 306.1 323.5 
98 71.1 - - 0.3 0.3 
99 - 343.9 - 40.1 42.4 
100 - 658.5 - 192.9 203.3 
101 3842.2 - - — • 
102 1672.8 — - - — 
103 - — — — — . 
104 - - — . — 
105 397.4 — — — • 
106 1399.5 — — . - -
107 254.5 - • - . — — • 
108 136.5 - • — — — 
109 98.8 - • - - -
110 — — — - — 
111 252.1 - - — 
112 - — . — — — 
113 3039.3 . - — - — 
114 1511.8 — . - — — 
115 293.6 - — — — 
116 416.5 — - — " — 
117 - - - 1011.5 1045.2 
118 - • - — - — 
119 - — — . — — 
120 - — . — — — 
121 1640.4 70.5 407.3 252.9 275.4 
122 336.0 - - — — 
123 - — - 47.7 51.8 
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570 o 6 
155.5 
ROUGHAGE 














































































6757.8 2015.6 4448.5 
623.9 164.7 - 389.3 
27.9 167.6 159.9 337.6 
-
— 166.0 166.0 
— — 65.1 65.1 
— 
— 5.8 5.8 
7979.2 864.5 : 3737.0 
85.4 632.8 663.6 
. — 
— . 84.4 84.4 
— 2.4 2.4 
— - 15.6 15.6 
- 130.1 8.6 138.7 
— 445.5 7.7 453.2 
. - . 552.9 6.5 559.4 





3.6 — 3.9 
49.3 200.4 — 218.1 
73.4 — . - ; 26.4 
— — 53.5 53.5 
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WILD HAY ROUGHAGE 
















































S0LN.24 CROP PRODUCTION BY CONSUMING REGIONS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 






























































S0LN.24 CROP PRODUCTION 
REG. SILAGE TAME HAY 
NO. (1000 TONS) (1000 TONS) 
1 1680.7 2117.3 
2 8456.1 5163.7 
3 4028.7 601.8 
4 1011.6 1330.8 
5 - , 143.0 
6 1550.7 4150.2 
7 8618.0 7412.6 
8 5288.5 5105.1 
9 30912.9 14898.1 
10 12115.1 7995.5 
11 952.5 670.9 
12 9411.3 2438.5 
13 11927.1 6173.9 
14 6127.5 3646.5 
15 1629.4 5076.8 
16 7979.2 864.5 
17 461.0 2322.6 
18 421.7 1117.5 
19 125.6 1493.6 
20 - 8932.9 
U.S. 112697.7 81656.0 
CONSUMING REGIONS 
WILD HAY ROUGHAGE 
























Appendix P.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
905 
S0LN.24 LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
REG. COTTON LAND COTTON LAND COTTON LAND 
NO. TO GRAIN LAND TO HAY LAND TO PASTURE LAND 
(lOOC ACRES) (1000 ACRES) (1000 ACRES) 
1 — — — 
2 — — — 
3 — — — 
4 — — 4006.3 
5 — 0.6 — 
6 — — 260.0 


















U.S. 29.6 256.9 9473.8 
906 
S0LN.24 LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 



























(1000 ACRES) (1000 ACRES) 
HAY LAND CROP LAND TO 
TO HAY, PASTURE, 
PASTURE LAND OR IDLE LAND 
























































































































WILD HAY LAND 
(1000 ACRES) 
PASTURE LAND 































Appendix F.3. Livestock Activities and 
Excess Livestock Capacity 
910 

















2 551.1 551.1 — — 
3 181.5 , - 181.5 — 
4 613.8 - 613.8 — 
5 86.0 - 86.0 -
6 181.5 - 181.5 — 
7 
8 
2158.9 2158.9 — 
9 
10 6699.8 6699.8 
— 
11 - - - — 
12 3094.1 - - 3094.1 
13 4538.4 4538.4 - -
14 1457.7 1457.7 - — 
15 1349.7 - - — 
16 2602.1 - 2602.1 
17 139.0 - - -
18 - - - -
19 - - - — 
20 182.2 - - — 
U.S. 23835.8 15405.9 1062.8 5696.2 
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S0LN.24 FED BEEF ACTIVITIES 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE ON SILAGE NO SILAGE 























S0LN.24 CCW AND HOG ACTIVITIES 
REG. MILK COWS BEEF COWS HOGS 




4 — 4130.3 — 
5 561.0 565.6 
6 — 2628.7 — 
7 2141.4 - 14232.1 
8 1799.9 
. 9 8459.9 
10 - 4694.6 147931.8 
11 - 3537.8 
12 1048.6 7567.0 
13 - 6634.2 3981.8 
14 - 4587.2 26011.2 
15 88.6 2934.4 4771.2 
16 162.3 2052.9 




U.S. 19607.4 40324.9 196928.1 
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S0LN.24 EXCESS LIVESTOCK CAPACITY 
MILK COWS BEEF COWS FED CATTLE HOGS 
(1000 HEAD) (1000 HEAD) (1000 HEAD) (1000 CWT.) 
1845.0 66.0 52.8 2362.6 
6667.2 673.2 — 13113.5 
2783.5 2798.4 — 20491.9 
3186.0 1007.9 — 26952.6 
- 2061.2 59.3 3513.0 
4170.0 2281.7 — 25332.5 
3816.6 2230.8 372.2 70726.7 
1440.1 405.9 768.9 9644.7 
4824.1 2006.4 3148.2 69689.4 
11403.0 6169.0 10456.9 96567.7 
4605.0 4798.0 326.7 18000.2 
6388.4 15562.7 1146.4 23633.1 
4347.0 4420.9 4836.9 45235.8 
3336.0 3200.8 1165.9 — 
1228.4 2966.0 — — 
782.7 2897.1 1146.7 3857.7 
85.3 2575.0 2758.4 963.6 
353.3 1838.1 617.1 1224.2 
1700.6 3257.1 1537.8 3991.4 
1457.4 3059.1 7193.3 4782.8 
64419.6 64275.2 35587.3 440083.5 
915 
Appendix P.4. Transfer Activities 
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i 2117.3 — 
2 5163.8 -
3 602.0 -
4 1331.3 — 
5 143.0 20794.6 
6 4150.7 -
7 7413.1 50006.2 
8 5106.3 114105.2 
9 15759.0 582444.3 
10 8252.8 -
11 791.8 — 
12 2439.2 — 
13 6173.6 — 
14 5326.2 -
15 5901.7 — 
16 864.7 -
17 2322.7 13156.1 
18 1117.6 -
19 1918.1 — 
20 9051.1 43438.9 




















































50.5 - 327.4 
462.7 
2321.3 
833.3 2730.0 2784.0 14806.2 
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S0LN.24 GRAIN USED FOR FEED 
REG. WHEAT 











1 — 2319.9 — — 
2 - 7959.0 — -
3 - 3110.9 — 21.7 
4 - 3265.7 561.6 1269.8 
5 - - 1895.0 12.1 
6 1082.2 254.6 177.8 
7 - 9570.8 2247.0 — 
8 - 2978.8 679.7 -
9 - 7376.9 388.6 — 
10 - 44020.4 3457.2 31.4 
11 - — - 465.2 
12 - 3400.5 - 388.0 
13 — 6706.8 - -
14 5854.6 3337.1 - -
15 3775.2 — — -
16 3287.5 - 67.1 260.8 
17 77.7 — - 685.3 
18 - — - -
19 626.4 - — — 
20 1642.6 - 1104.4 
U.S. 13621.3 96771.8 9550.7 4416.4 
919 
Appendix P.5. Transportation Activities 
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S0LN.24 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
(1000 CWT. F.U. 
7 COLUMBUS 1 BOSTON - 42383.0 
7 COLUMBUS 2 SCRANTON - 109769.9 
7 COLUMBUS 8 LANSING 16403.4 
10 BURLINGTON 1 BOSTON . - 12691.8 
10 BURLINGTON 4 ATLANTA - 72023.5 
10 BURLINGTON 5 TAKPA — 78.4 
10 BURLINGTON 6 NASHVILLE — 8373.4 
10 BURLINGTON 11 JACKSON . - 35556.3 
12 FORT WORTH 4 ATLANTA 4649.5 , -
13 GRAND ISLAND 1 BOSTON 61976.6 -
13 GRAND ISLAND 2 SCRANTON 61176.2 -
13 GRAND ISLAND 3 RICHMOND 7179.2 . -
13 GRAND ISLAND 19 PORTLAND - 19331.2 
13 GRAND ISLAND 20 SAN FRANCISCO — 28714.8 
14 ABERDEEN 6 NASHVILLE 12212.1 -
14 ABERDEEN 8 LANSING 11282.2 -
15 HELENA 7 COLUMBUS 266.2 -
15 HELENA 18 SALT LAKE CITY 4044.1 — 
15 HELENA 19 PORTLAND 22036.4 
921 










(ICOO CUT. F.U.) 
6 NASHVILLE 3 RICHMOND 946.3 — 
7 COLUMBUS 2 SCRANTON 9449.0 -
10 BURLINGTON 3 RICHMOND 919.0 -
10 BURLINGTON 4 ATLANTA 23260.6 — 
10 BURLINGTON 5 TAMPA 37899.0 -
10 BURLINGTON 8 LANSING 14288,8 -
10 BURLINGTON 9 MINNEAPOLIS 9485.2 -
10 BURLINGTON 11 JACKSON 27783.3 -
10 BURLINGTON 12 FORT WORTH 85.0 -
12 FORT WORTH 4 ATLANTA - 25510.9 
12 FORT WORTH 11 JACKSON - 3155.3 
12 FORT WORTH 16 DENVER - 5215.3 
13 GRAND ISLAND 16 DENVER 1341.8 -
14 ABERDEEN 9 MINNEAPOLIS 646.6 
922 










10 BURLINGTON 1 BOSTON 7636.8 
10 BURLINGTON 2 SCRANTON 29317.8 
10 BURLINGTON 3 RICHMOND 9938.9 
10 BURLINGTON 4 ATLANTA 8181.3 
10 BURLINGTON 5 TAMPA 4831.5 
10 BURLINGTON 6 NASHVILLE 5742.0 
10 BURLINGTON 7 COLUMBUS 1908.4 
10 BURLINGTON 8 LANSING 7097.6 
10 BURLINGTON 11 JACKSON 6043.3 
10 BURLINGTON 12 FORT WORTH 11407.8 
10 BURLINGTON 16 DENVER 1668.8 
10 BURLINGTON 17 PHOENIX 1987.7 
10 BURLINGTON 20 SAN FRANCISCO 3409.7 
14 ABERDEEN 9 MINNEAPOLIS 6254.9 
14 ABERDEEN 18 SALT LAKE CITY 1026.4 
14 ABERDEEN 19 PORTLAND 3652.7 
14 ABERDEEN 20 SAN FRANCISCO 7941.8 
15 HELENA 20 SAN FRANCISCO 2654.7 
923 
S0LN.24 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
• CITY REG 
NO. 




8 LANSING 7 COLUMBUS 596.3 — 
9 MINNEAPOLIS 10 BURLINGTON 2922.9 -
11 JACKSON 7 COLUMBUS 794.1 -
11 JACKSON 10 BURLINGTON 237.5 
12 FORT WORTH 10 BURLINGTON 396.8 -
12 FORT WORTH 16 DENVER 1175.4 -
12 FORT WORTH 18 SALT LAKE CITY 482.5 -
14 ABERDEEN 3 RICHMOND 1769.9 -
15 HELENA 18 SALT LAKE CITY 684.1 — 
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5 TAMPA 4 ATLANTA 4771.8 
7 COLUMBUS 4 ATLANTA 27387.4 
7 COLUMBUS 6 NASHVILLE 21746.0 
8 LANSING 2 SCRANTON -
8 LANSING 7 COLUMBUS -
9 MINNEAPOLIS 1 BOSTON -
9 MINNEAPOLIS 2 SCRANTON -
9 MINNEAPOLIS 3 RICHMOND — 
9 MINNEAPOLIS 4 ATLANTA — 
9 MINNEAPOLIS 6 NASHVILLE -
9 MINNEAPOLIS 10 BURLINGTON 104356.2 
9 MINNEAPOLIS 11 JACKSON -
9 MINNEAPOLIS 12 FORT WORTH — 
9 MINNEAPOLIS 13 GRAND ISLAND 22496.8 
9 MINNEAPOLIS 14 ABERDEEN 8470.1 
9 MINNEAPOLIS 15 HELENA -
9 MINNEAPOLIS 16 DENVER — 
9 MINNEAPOLIS 18 SALT LAKE CITY -
9 MINNEAPOLIS 19 PORTLAND -
9 MINNEAPOLIS 20 SAN FRANCISCO -






























3 RICHMOND 2 SCRANTON — 3053.8 
4 ATLANTA 2 SCRANTCN - 5585.5 
5 TAMPA 1 BOSTON - 302.6 
6 NASHVILLE 7 COLUMBUS - 4952.1 
9 MINNEAPOLIS 1 BOSTON — 3192.4 
9 MINNEAPOLIS 10 BURLINGTON - 4700.1 
10 BURLINGTON 1 BOSTON 8188.3 - . 
10 BURLINGTON 2 SCRANTON 2259.8 -
10 BURLINGTON 3 RICHMOND 5968.6 -
10 BURLINGTON 6 NASHVILLE 3008.7 -
10 BURLINGTON 8 LANSING 7523.9 -
11 JACKSON 2 SCRANTON - 3123.2 
12 FORT WORTH 4 ATLANTA 1929.6 — 
12 FORT WORTH 5 TAMPA 2736.4 — 
12 FORT WORTH 7 COLUMBUS — 88.4 
12 FORT WORTH 11 JACKSON 4008.8 -
12 FORT WORTH 17 PHOENIX 1559.3 -
12 FORT WORTH 20 SAN FRANCISCO — 1064.3 
13 GRAND ISLAND 2 SCRANTON 25048.8 2612.1 
13 GRAND ISLAND 10 BURLINGTON 413.1 












18 SALT LAKE 
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8 LANSING — 1769.4 
9 KIKNEAPOLIS 6314. 7 -
18 SALT LAKE CITY 1206. 1 -
19 PORTLAND 508. 2 1036.4 
19 PORTLAND 3986. 6 853.2 
20 SAN FRANCISCO 2870. 0 815.3 
20 SAN FRANCISCO 13686. 7 610.2 
20 SAN FRANCISCO - 1595.4 
20 SAN FRANCISCO — 3762.6 
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S0LN.24 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 
C$/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 

































































































































S0LN.24 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND—4 
NO. (i/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
81 — - — — 
82 - — — — 
83 - - — — 
84 - - 0.44 — 
85 - 4.84 — — 
86 - 6.09 — — 
87 - - — — 
88 - 7.47 — — 
89 28.13 7.76 — — 
90 - 3.42 — — 
91 32.87 8.66 — — 
92 106.68 24.97 — — 
93 42.41 — 5.33 — 
94 102.21 7.37 — — 
95 13.51 1.16 — — 
96 — — 3.94 — 
97 20.37 7.27 - — 
98 6.50 8.36 — — 
99 35.55 6.17 — — 
100 50.71 12.43 — 
101 - 6.31 — 3.86 
102 - 0.01 — 4.16 
103 - - — 3.73 
104 - - - 4.47 
105 - 0.64 - — 
106 - — 8.84 — 
107 - 1.02 — — 
108 - 7.07 — — 
109 - — 3.73 — 
110 - — - 2.44 
111 - 10.89 » - — 
112 - - - 6.17 
113 - 26.35 - 4.43 
114 - 24.54 0.10 6.66 
115 - 16.97 0.90 6.97 
116 - 3.08 21.02 10.34 
117 345.91 — 31.12 15.25 
118 — — — — 
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S0LN.24 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND—4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
121 — 1.71 — — 
122 — 4.23 — 6.23 
123 4.14 - - — 
124 - 8.54 2.99 — 
125 16.14 — — — 
126 30.82 — — — 
127 - 3.49 — — 
128 — 3.85 — — 
129 1.43 3.25 — 
130 60.02 — 12.36 — 
131 0.32 — 13.57 — 
132 36.80 1.65 — — 
133 83.07 9.66 — — 
134 - 37.73 29.73 — 
135 — 70.35 5.64 — 
136 47.92 26.05 — — 
137 25.38 2.60 — 6.70 
138 — 11.69 — — 
139 — - - — 
140 — - — — 
141 - - 0.33 — 
142 — — 6.97 — 
143 — — — — 
144 - - - — 
145 — - - 1.56 
146 0.45 - - 2.39 
147 7.98 - — — 
148 - — - — 
149 — — — — 
150 — — — — 
151 — - - — 
152 - — 8.52 3.42 
153 - 12.64 - — 
154 - - 19.41 — 
155 - - - -
156 - 21.43 - 2.02 
157 189.77 1.11 3.29 6.69 
932 
SOLN.24 SHADOW PRICES 
REG. LAND-5 HAY 
NO. ($/AUH) ($/TON) 
1 - 13.44 
2 - 9.52 
3 - 8.19 
4 1.24 13.01 
5 1.30 11.24 
6 0.79 11.30 
7 0.42 9.62 
8 1.11 8.69 
9 1.25 6.97 
10 0.70 7.83 
11 1.49 10.79 
12 2.24 6.86 
13 2.00 6.27 
14 1.69 7.82 
15 0.79 14.54 
16 2.62 5.43 
17 2.12 17.07 
18 0.99 11.94 
19 - 15.64 
20 3.03 18.48 











1 1.45 1.89 1.70 2.57 
2 1.34 1.72 1.62 3.01 
3 1.42 1.76 1.68 2.76 
4 1.50 1.81 1.53 2.71 
5 1.66 2.16 1.64 2.87 
6 1.40 1.68 1.46 2.60 
7 1.23 1.30 1.43 2.63 
8 1.20 1.67 1.59 2.87 
9 1.11 1.43 1.49 2.73 
10 1.15 1.10 1.32 2.46 
11 1.39 1.82 1.53 2.55 
12 0.97 1.49 1.61 2.21 
13 0.74 1.13 1.33 2.47 
14 0.71 1.11 1.34 2.43 
15 0.50 1.63 1.75 1.09 
16 0.97 1.56 1.50 2.71 
17 1.11 2.08 1.91 2.38 
18 1.03 1.83 1.84 2.82 
19 1.10 2.16 1.91 2.80 
20 1.24 1.89 1.81 2.55 
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S0LN.24 SHADOW PRICES 
REG. BEEF YEARLINGS BEEF BEEF 
NO. CALVES GRADE-1 GRADE-2 
($/HEA0) ($/HEAD) {$/CARCASS (S/CARCASS 
CWT.) CWT.) 
1 67.70 114.02 27.28 30.55 
2 71.31 111.53 27.15 30.29 
3 71.60 108.46 27.07 29.46 
4 68.32 105.34 26.65 28.61 
5 66.46 104.07 27.05 28.27 
6 69.98 105.64 26.49 28.69 
7 71.71 111.06 26.16 29.65 
8 69.30 108.84 26.33 29.56 
9 68.95 104.13 25.32 28.28 
10 71.39 107.29 25.31 29.14 
11 67.32 104.01 26.09 28.25 
12 66.99 102.40 25.05 27.69 
13 70.63 105.07 25.01 28.15 
14 68.69 104.80 24.66 27.82 
15 68.31 106.94 25.54 28.70 
16 71.27 108.52 25.41 28.56 
17 67.59 107.18 27.17 29.11 
18 72.93 107.31 26.75 29.15 
19 72.59 112.00 27.26 30.42 
20 68.62 114.02 27.81 30.97 
935 
S0LN.24 SHADOW PRICES 
REG. PORK FLUID MILK MFTD. MILK 
NO. ($/CUT.) ($/CWT.) ($/CWT. FLUID 
MILK EQUIV.) 
1 12.06 3.36 2.84 
2 11.95 3.09 2.81 
3 11.89 3.20 2.82 
4 11.72 3.45 2.80 
5 12.16 2.85 2.85 
6 11.45 3.25 2.77 
7 11.49 2.74 2.74 
8 11.33 2.67 2.67 
9 11.26 2.59 2.59 
10 10.54 3.04 2.69 
11 11.88 3.55 2.80 
12 11.96 2.98 2.79 
13 11.26 3.22 2.71 
14 10.75 2.93 2.67 
15 11.53 3.30 2.80 
16 12.01 3.06 2.77 
17 12.56 2.81 2.81 
18 12.35 3.20 2.82 
19 12.75 3.62 2.87 
20 13.27 2.91 2.91 
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APPEimiX G. 1965 MODEL, SOLUTION 26 
938 










































S0LN.26 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— 1620.3 — — 
577.7 
— 497.6 — 
427.3 8.7 







































































































S0LN.26 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 - — - -
84 - - — — 
85 5653.8 - - . — 
86 3383.1 - — -
87 — — -
88 2645.6 - — 
89 2488.5 — . 73.3 
90 — - — -
91 1917.3 - - 703.6 
92 - 2373.0 - 799.1 
93 577.1 — — 1766.5 
94 129.1 983.9 — 1687.9 
95 - 54.8 
96 — - — — 
97 370.1 — 2178.4 
98 103.1 - , — 
99 . — 321.4 233.2 
100 - 572.6 — . 868.9 
101 3813.7 — ; — ; 
102 307.0 - . — . — . 
103 - — — . -
104 - - — 
105 - — -
106 2074.9 - — -
107 111.5 -
108 222.8 - - . — 
109 366.6 - , — . — 
110 - - — - . 
111 283.7 — - . — . 
112 — - - . . — : 
113 2396.0 - — — 
114 1467.8 - ' — - . 
115 316.9 — 
116 375.7 — - . — 
117 . - . - - 1182.4 
118 - - — - . 
119 - — — : — " 
120 - - — — . 
121 1477.3 253.0 1354.7 . — . 
122 338.7 — — • 
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S0LN.26 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 - - 71.4 
126 — — — 513.0 
127 
128  — — — — 
129 — — — — 
130 - - - 740.0 
131 — — — — 
132 - - - 18.3 
133 - 16.5 - 223.0 
134 - - - 221.5 
135 - - 822.9 
136 44.7 - - 116.4 
137 46.8 - - 3.9 
138 - 94.1 
139 — . — — — 
140 — . — — — 
141 — — — . — -
142 — — — — 
143 — — — — 
144 — — . — . — 
145 — — — — 
146 — — — — : 
147 — — — — 
148 — . — — — 
149 — ' — — — 
150 — — — • — 
151 — — — — 
152 — — — — 
153 728.0 
154 — — — — 
155 — — — — 
156 756.0 — — — 
157 - 1365.2 - 42.5 
SÛLN.26 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 211.5 971.4 -
2 484.2 1863.0 — 
o 
4 32.5 160.5 — 
5 144.9 323.2 — 
6 178.1 250.1 — 
7 251.6 199.0 — 
8 — — — 
9 
10 — — , 
11 - — — • 
12 — . — 
13 - — — 
14 - - 1 ~ 
15 - - — 
16 — — — 
17 — — — 
18 - — — 
19 124.5 995.0 — 
20 — — — • 
21 — — — 
22 — — ' — 
23 41.4 852.3 — 
24 41.5 320.0 — 
25 — - 0.8 
26 - — 0.9 
27 54.3 1525.5 — 
28 27.1 350.7 — 
29 — — — 
30 - — — 
31 - — — 
32 21.2 407.1 — 
33 148.4 1425.1 — 
34 133.8 326.1 . -
35 6.4 91.2 — 
36 10.2 75.2 — 
37 161.1 180.9 — 
38 74.2 977.3 -
39 - — — 
40 148.1 579.8 — 
41 193.2 1130.3 — 
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SQLN.26 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
42 — — — 
43 — — — 
44 — — — 
45 — — — 
46 — — — 
47 — — — 
48 — — — 
49 - 5.1 
50 - - 111.0 
51 — — — 
52 341.9 5366.4 
53 46.6 482.7 
54 354.4 358.2 68.0 
55 — — — 
56 - 51.9 
57 — — 95.0 
58 1578.0 1874.9 106.7 
59 32.5 260.5 154.7 
60 - - 193.1 
61 - 88.7 
62 — — 734.8 
63 - - 169.2 
64 1078.8 2744.0 781.7 
65 — — 196.8 
66 — — — 
67 — ' — ' — 
68 — — , — 
69 — — — . 
70 — — — 
71 
72 .— — — 
73 — — — 
74 — — — 
75 — — — 
• 76 — — — 
77 
78 — — — 
79 — — — 
80 — — — 
81 — — — 
82 — — . — 
945 
S0LN.26 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) : (1000 ACRES) 
83 187.8 646.4 
84 660.2 1901.6 
85 — — — 
86 — — — 
87 — — — 
88 — — — 
89 - - -
90 — - — 
91 - - - ' 
92 - - -
93 309.7 959.6 
94 — . — — 
95 — — — 
96 
97 — — — 
98 -
99 — — — 
100 — — — 
101 - - 207.7 
102 - - 169.4 
103 - - 82.4 
104 — — 6.8 
105 — - '— 
106 246.7 421.7 
107 - - -
108 — - — 
109 - — — 
110 -  -  -
111 - - 26.5 
112 — — 1.9 
113 - 31.5 11.8 
114 - 52.5 5.9 
115 - 165.2 5.6 
116 - 142.5 6.2 
117 - 1081.4 5.6 
118 20.1 644.3 
119 - -
120 23.4 703.5 
121 24.5 
122 - - 30.2 
123 
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S0LN.26 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 
125 — — — 
126 — — — 
127 
128 
129 — — — 
130 158.1 44.1 
131 73.7 74.9 
132 
133 
134 5.0 69.8 
135 1.0 164.4 
136 
137 - - 34.7 
138 138.0 1296.4 
139 
140 — — — 
141 4.5 266.5 
142 - 31.9 
143 - - -
144 - — — — 
145 . — — 46.5 
146 — — 29.1 
147 — — — 
148 - - -
149 — — — 
150 - - -
151 
152 88.5 1847.6 290.9 . 
153 .- - -
154 15.1 193.0 
155 22.1 461.6 220.5 
156 17.0 1005.2 302.0 
157 486.0 90.3 
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1 • - 94.1 - -
2 - 2198.0 - — . 
3 
4 





7 1219.3 10874.7 2782.4 
8 - 1668.9 - -
9 2915.1 8310.3 255.8 -
10 3167.4 26216.6 7157.4 -
11 1864.8 305.3 2275.1 3.9 
12 8230.7 4267.4 - 9931.4 
13 13210.6 7263.1 73.4 -
14 11093.7 1934.1 19.5 -
15 4120.7 - ; — -
16 3909.8 5.9 -
17 366.6 - . - 1044.3 
18 283.7 - -
19 4936.7 - - -
20 420.4 1365.2 - 1341.3 
U.S. 56097.3 67500.4 12809.3 12796.4 
948 
S0LN.26 LAND IN 
REG. SILAGE 






















PRODUCTION BY CONSUMING REGIONS 
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WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2284.6 







































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 















































































S0LN.26 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U. ) OF F.U.) OF F.U.) OF F.U.) 
4935*8 — — — — 
2581*3 — — — — 
2509*4 — — — — 
1875*1 - - 10*3 11*4 
1673*8 - - 108*7 121*7 
4164*6 - 255*3 269*7 
373*4 - 265*0 281*8 
89.6 915.0 - 415*2 440*5 
— — — 5.6 6*1 
303*3 - - 306*1 323*5 
72.5 — — — — 
343.9 - 40.1 42.4 
658.5 - 192.9 203.3 
3844*2 — — — — 











1410*1 235.3 1359.5 
336.0 — — 
952 










































































1112.6 25.1 25.9 
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S0LN.26 CROP PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY 
NO. (1000 TONS) (1000 TONS) 
1 2390.0 2007.9 
2 . 5568.6 3452.1 
3 - -
4 351.2 308.7 
5 1942.0 571.4 
6 2422.0 448.7 
7 2943.6 280.5 
8 -
9 - -
10 - — 
11 - . -
12 -
13 - — 
14 -
15 - -
16 - — 
17 — — 
18 - — 
19 971.0 943.3 
20 - -
21 - — 
22 — — 
23 455.2 1106.3 
24 444.1 452.8 
25 - — 
26 — — 
27 739.1 2370.6 
28 422.6 556.6 
29 - — 
30 - -
31 - — 
32 286.8 814.7 
33 1736.1 2767.6 
34 2074.2 532.6 
35 80.1 155.9 
36 176.1 122.4 
37 2529.1 318.1 
38 1002.3 1826.6 
39 - -
40 1510.2 1073.3 























































































































































































































































































































S0LN.26 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 64.0 - -
2 - • 3194.5 -
3 
4 
291.7 3883.6 264.2 
5 
6 546.3 135.3 146.0 
7 1642.4 20416.6 3191.4 
8 - 2628.5 -
9 2700.6 12322.7 238.4 -
10 3148.1 46461.0 8781.9 - -
11 1793.1 283.9 2233.3 0.8 0.9 
12 6897.0 6106.4 - 2069.8 2088.6 
13 11104.2 10108.9 79.4 - • - • 
14 8119.8 2040.5 15.8 - -
15 4087.2 - -
16 3196.3 8.1 - . — , — 
17 194.5 - 685.4 508.0 
18 252.1 - - — 
19 5545.2 - - - -
20 484.0 1112.6 - 1104.4 1126.4 
U.S. 49456.2 109177.4 14804.4 3995.6 3870.0 
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S0LN.26 CROP PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 1670.0 2009.5 — 2610.7 
2 10251.8 6340.1 - 10030.8 
3 5365.6 729.2 - 2660.8 
4 1195.4 2150.7 - 2581.0 
5 - 68.3 - 68.3 
6 1697.0 4189.4 - 4800.3 
7 7628.5 6259.5 - 9005.8 
8 3500.6 3197.2 - 4457.4 
9 19433.5 6770.8 810.6 14577.5 
10 7066.8 11673.1 257.6 14474.8 
11 1346.2 1574.4 120.8 2179.8 
12 6725.0 1607.1 - 4028.1 
13 9845.2 5080.0 - 8624.2 
14 5717.6 3402.6 1680.0 7140.9 
15 1601.5 4909.1 739.7 6225.3 
16 5970.4 646.9 - 2796.2 
17 371.2 1612.6 — 1746.2 
18 420.0 1112.9 280.8 1544.9 
19 300.3 2838.1 424.4 3370.6 
20 - 7730.3 118.1 7848.4 
U.S. 90106.7 73901.7 4431.9 110772.1 
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Appendix G.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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733.5 172.6 8334.0 
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(1000 ACRES) (1000 ACRES) 
HAY LAND CROP LAND TO 
TO HAY, PASTURE, 
PASTURE LAND OR IDLE LAND 




































































































3492.3 28625.7 6254.3 
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S0LN.26 IDLE LAND BY CONSUMING REGIONS 
REG. WILD HAY LAND PASTURE LAND TOTAL LAND 
NO. (1000 ACRES) (1000 ACRES ) (lOOG ACRES ) 
1 — — 539.5 
2 - 4240.3 
3 - 3448.4 
4 - 1934.7 
7 - 1366.1 
8 , 15.0 - 2471.1 
9 38.4 - 8668.9 
10 13.3 - 11077.7 
11 66.5 - 66.5 
12 519.0 - 519.0 
13 3674.7 - 3674.7 
14 3141.6 " - 5394.4 
15 67.0 - 2506.5 
16 540.5 - 540.5 
17 18.0 - 18.0 
18 - -
19 — — — 
20 — — — 
U.S. 8094.0 - 46466.4 
964 
Appendix G.3. Livestock Activities and 





























































































































1 555.7 - — 
2 2654.5 224.4 -
3 607.3 932.8 -
4 619.2 1712.7 8984.2 
5 187.0 875.6 -
6 360.1 1636.8 -
7 1986.0 743.6 28319.6 
8 1080.0 135.3 -
9 4428.0 668.8 14269.4 
10 2213.9 3621.2 81499.9 
11 420.0 2778.6 6000.1 
12 1277.9 7709.9 7877.7 
13 299.1 3685.0 16405.9 
14 110.1 2596.0 8670.4 
15 274.7 1966.8 1590.4 
16 315.0 1650.0 896.3 
17 . 126.0 1189.1 -
18 75.0 612.7 -
19 215.5 842.1 — 
20 900.0 - -
U.S. 18705.0 33581.4 174513.6 
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1 268.3 22.0 - 787.5 
2 309.5 - - 4371.2 
3 514.7 - - 6830.6 
4 442.9 - - -
5 - - 1171.0 
6 
7 
1029.9 - - 8444.2 
ff 
8 - - - 3214.9 
9 - - - 8960.4 
10 1587.1 - - -
11 1115.0 - — -
12 1201.1 - - -
13 1149.9 - - — 
14 1001.9 - - -
15 164.3 - - — 
16 - - — 389.6 
17 - - 321.2 
18 71.0 - - 408.1 
19 448.5 243.6 — 1330.5 
20 1019.7 — 1594.3 
U.S. 9304.0 1285.3 — 37823.4 
970 
Appendix G.4. Transfer Activities 
971 
S0LN.26 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 2009.4 
2 6340.5 59492.3 




7 6260.0 95723.0 
8 3198.0 54198.3 
9 7582.4 358937.9 
10 11931.1 74778.5 
11 1694.9 
12 1607.6 40204.6 
13 5079.8 
14 5082.3 
15 5649.6 12565.7 




20 7848.4 16212.2 
U.S. 78338.9 730164.2 
972 
S0LN.26 USE OF EXOGENOUS CONCENTRATES 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF FlU.) 
1 - 1005.6 
2 - 757.9 
3 - 428.3 
9 833.3 - - 4209.1 
10 - - - -
11 — — — 4901.6 
12 — — — 5072.2 
13 - 253.8 
14 - 135.9 
15 ^ 60.1 
16 - - - -
17 - 904.3 
18 - 15.6 - 623.3 
19 - 72.7 - -
20 - 1879.7 
U.S. 833.3 2730.0 2784.0 14806.3 
973 , 















1 - 1168.3 - -
2 8585.1 — -
3 - 2959.3 - -
4 - 5047.6 815.5 1435.7 
5 - - 965.1 -
6 If 1348.8 - 489.2 
7 - 12112.1 2352.6 -
8 - 2260.8 451.7 — 
9 - 9671.9 368.9 
10 - 33127.8 4504.2 -
11 - - — 103.4 
12 - 3641.3 — -
13 4860.1 6236.8 73.4 -
14 3748.4 1040.0 - -
15 1830.1 — - -
16 2909.8 — — 139.2 
17 175.8 - - 685.4 
18 - - — • -
19 1686.0 - - , -
20 4488.4 — 1104.4 
U.S. 15210.1 91688.3 9531.5 3957.2 
974 
Appendix G.5* Transportation Activities 
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12 FORT WORTH 
13 GRAND ISLAND 









2 SCRANTON 3213.1 141836.9 
8 LANSING , - 2041.8 
1 BOSTON . — 31975.5 
4 ATLANTA — 107661.6 
5 TAMPA . - 78.4 
6 NASHVILLE - 20088.7 
11 JACKSON — 32252.6 
4 ATLANTA 4120.3 -
2 SCRANTON 51000.0 -
20 SAN FRANCISCO - 76464.5 
1 BOSTON 54922.4 
3 RICHMOND 6030.7 -
6 NASHVILLE 10822.1 -
8 LANSING 9998.1 — 
19 PORTLAND - 19331.2 
18 SALT LAKE CITY 3010.0 
19 PORTLAND 29674.8 -
20 SAN FRANCISCO 4968.3 _ 
976 










(1000 CWT. F.U.) 
4 ATLANTA 3 RICHMOND — 92.0 
7 COLUMBUS 2 SCRANTON 9449.0 . -
10 BURLINGTON 3 RICHMOND 1485.1 -
10 BURLINGTON 4 ATLANTA 28337.8 — 
10 BURLINGTON 5 TAMPA 19302.1 -
10 BURLINGTON 8 LANSING 9729.8 -
10 BURLINGTON 9 MINNEAPOLIS 7843.1 -
10 BURLINGTON 11 JACKSON 8738.3 -
10 BURLINGTON 12 FORT WORTH 85.0 — 
12 FORT WORTH 4 ATLANTA - 28920.3 
12 FORT WORTH 6 NASHVILLE - 7078.1 
12 FORT WORTH 11 JACKSON — 2436.0 
12 FORT WORTH 16 DENVER — 2784.7 
14 ABERDEEN 9 MINNEAPOLIS 390.7 _ 
977 
ORIGIN 




. CITY REG 
NO. 
. CITY 
7 CCLUHBUS 2 SCRANTON 
9 MINNEAPOLIS 2 SCRANTON 
9 MINNEAPOLIS 11 JACKSON 
9 MINNEAPOLIS 20 SAN FRANCISCO 
10 BURLINGTON 1 BOSTON 
10 BURLINGTON 2 SCRANTON 
10 BURLINGTON 3 RICHMOND 
10 BURLINGTON 4 ATLANTA 
10 BURLINGTON 5 TAMPA 
10 BURLINGTON 6 NASHVILLE 
10 BURLINGTON 8 LANSING 
10 BURLINGTON 12 FORT WORTH 
13 GRAND ISLAND 16 DENVER 
13 GRAND ISLAND 17 PHOENIX 
13 GRAND ISLAND 18 SALT LAKE CITY 
13 GRAND ISLAND 20 SAN FRANCISCO 
14 ABERDEEN 19 PORTLAND 
14 ABERDEEN 20 SAN FRANCISCO 
























S0LN.26 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
• CITY REG 
NO. 




5 TAMPA 4 ATLANTA 255.3 — 
6 NASHVILLE 7 COLUMBUS - 843.7 
6 NASHVILLE 8 LANSING - 256.3 
6 NASHVILLE 10 BURLINGTON - 318.9 
7 COLUMBUS 4 ATLANTA 93.1 -
7 COLUMBUS 6 NASHVILLE 1083.9 -
8 LANSING 6 NASHVILLE 442.7 -
9 MINNEAPOLIS 10 BURLINGTON - 2650.8 
9 MINNEAPOLIS 14 ABERDEEN 2651.7 — 
10 BURLINGTON 9 MINNEAPOLIS 687.4 -
10 BURLINGTON 13 GRAND ISLAND 2509.3 — 
11 JACKSON 4 ATLANTA 142.1 — 
11 JACKSON 12 FORT WORTH - 1413.5 
12 FCRT WORTH 4 ATLANTA 2184.4 -
12 FORT WORTH 13 GRAND ISLAND 3133.8 -
13 GRAND ISLAND 10 BURLINGTON - 2749.2 
13 GRAND ISLAND 17 PHOENIX — 2313.7 
14 ABERDEEN 9 MINNEAPOLIS - 370C.2 
15 HELENA 19 PORTLAND - 61.4 
17 PHOENIX 20 SAN FRANCISCO 378.7 1630.3 
18 SALT LAKE CITY 14 ABERDEEN 106.4 — 
979 
S0LN.26 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG. CITY REG. CITY CALVES YRLGS. 
NO. NO. (1000 HEAD) 
18 SALT LAKE CITY 16 DENVER 57.0 
19 PORTLAND 20 SAN FRANCISCO 160.4 
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4 ATLANTA 5 TAMPA 2180.2 — 
7 COLUMBUS 3 RICHMOND - 30104.6 
8 LANSING 2 SCRANTON — 18466.3 
9 MINNEAPOLIS 1 BOSTON - 42483.4 
9 MINNEAPOLIS 2 SCRANTON - 75720.8 
9 MINNEAPOLIS 4 ATLANTA - 30613.0 
9 MINNEAPOLIS 5 TAKPA - 18427.7 
9 MINNEAPOLIS 6 NASHVILLE - 20700.5 
9 MINNEAPOLIS 11 JACKSON - 23357.0 
9 MINNEAPOLIS 13 GRAND ISLAND . - 16120.5 
9 MINNEAPOLIS 14 ABERDEEN — 6069.4 
9 MINNEAPOLIS 17 PHOENIX - 11658.7 
9 MINNEAPOLIS 18 SALT LAKE CITY . - 4145.3 
9 MINNEAPOLIS 19 PORTLAND - 14448.5 
9 MINNEAPOLIS 20 SAN FRANCISCO - 62112.6 
12 FORT WORTH 11 JACKSON 3746.0 -
15 HELENA 19 PORTLAND 3691.5 6462.5 
16 DENVER 17 PHOENIX 724.3 -
16 DENVER 18 SALT LAKE CITY 1991.0 
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3 RICHMOND 2 SCRANTON — 227.6 
4 ATLANTA 1 BOSTON - 2812.5 
4 ATLANTA 2 SCRANTON - 9000.6 
4 ATLANTA 5 TAMPA - 312.8 
6 NASHVILLE 7 COLUMBUS . — . 3809.0 
9 MINNEAPOLIS 1 BOSTON - 137.2 
9 MINNEAPOLIS 2 SCRANTON 1267.1 -
9 MINNEAPOLIS 8 LANSING • - 2262.0 
9 MINNEAPOLIS 10 BURLINGTON - 881.5 
10 BURLINGTON 1 BOSTON 7141.2 -
10 BURLINGTON 2 SCRANTON 3782.2 -
10 BURLINGTON 3 RICHMOND 5861.8 -
10 BURLINGTON 6 NASHVILLE 1177.6 -
10 BURLINGTON 7 COLUMBUS 1518.6 -
10 BURLINGTON 8 LANSING 4991.3 -
12 FORT WORTH 5 TAMPA 1833.8 -
12 FORT WORTH 20 SAN FRANCISCO — 2080.8 
13 GRAND ISLAND 2 SCRANTON 17700.4 -
13 GRAND ISLAND 10 BURLINGTON - 1081.9 
13 GRAND ISLAND 18 SALT LAKE CITY — 16.3 
13 GRAND ISLAND 20 SAN FRANCISCO 391.5 
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14 ABERDEEN 7 COLUMBUS 4825.6 — 
14 ABERDEEN 19 PORTLAND - 1416.6 
14 ABERDEEN 20 SAN FRANCISCO - 195.3 
15 HELENA 2 SCRANTON 1661.8 -
15 HELENA 19 PORTLAND 243.1 -
15 HELENA 20 SAN FRANCISCO - 4617.4 
16 DENVER 4 ATLANTA 3646.4 -
16 DENVER 5 TAMPA 733.1 -
16 DENVER 6 NASHVILLE 2061.3 -
16 DENVER 20 SAN FRANCISCO - 679.3 
17 PHOENIX 2 SCRANTON 1343.1 -
17 PHOENIX 11 JACKSON 2840.3 -
18 SALT LAKE CITY 2 SCRANTON 272.3 -
20 SAN FRANCISCO 19 PORTLAND 398.0 — 
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S0LN.26 SHADOW PRICES 
LAND-1 LANO-2 LAND-3 LAND-4 
($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
- - 5.45 — 





— 2.02 — — 

























S0LN.26 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
41 — — — — 
42 — — — — 
/| ^  —• — — 
44 — 8*30 — — 
45 — 2.56 — — 
46 — 12.86 — — 
47 — — — — 
48 — — — — 
49 - 3.92 - 0.99 
50 — — — 1.08 
51 - 7.43 — — 
52 — — 0.22 — 
53 - 6.36 
54 - 8.23 2.57 0.73 
55 — 3.24 — — 
56 - 16.99 - 0.80 
57 - 4.81 - 0.76 
58 — '— 9.65 0.63 
59 — — — 0.65 
60 — 11.04 — 0.45 
61 - 1.19 - 0.54 
62 - 1.25 - 0.54 
63 - 1.76 - 0.54 
64 — — — 0.41 
65 — — — 0.44 
6 6  -  -  -  -
67 - - - -
68 - — - — 
69 — 0.04 — — 
70 _ — — — 
71 — 2.41 — — 
72 - 3.80 
73 - 5.34 
74 - 8.84 
75 - — - ~ 
76 — 4.46 — — 
77 - — - — 
78 - - - -
79 - - - -
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S0LN.26 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
81 — - - — 
82 - — — — 
83 - — — — 
84 - - 0.44 — 
85 - 5.09 — — 
86 - 6.46 - — 
87 - — — — 
88 - 2.18 - — 
89 20.24 2.98 — — 
90 — - - — 
91 24.19 3.57 - — 
92 88 . 66 18.74 - -
93 34.19 - 0.61 -
94 87.45 2.74 - — 
95 4.81 - - — 
96 - - - — 
97 13.08 2.32 - — 
98 — 3.71 — — 
99 26.08 1.27 - — 
100 38.09 7.38 - -
101 — 5.81 - 2.19 
102 — - - 2.03 
103 - - - 2.02 
104 - - - 2.61 
105 - — - -
106 - - 7.22 -
107 — - - -
108 — 6.01 - -
109 - 3.40 - -
110 - — - -
111 — 5.56 - 1.31 
112 - - - 3.39 
113 — 19.57 — 7.93 
114 - 15.62 2.78 10.51 
115 - 7.71 4.16 10.61 
116 - 4.71 17.13 9.42 
117 296.08 — 26.06 13.89 









































S0LN.26 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 
($/ACRE) <$/ACRE) ($/ACRE) ($/ACRE) 
— 2.42 — 5.41 
— 6.98 3.00 — 
2.53 — — — 
16.92 - - -
46.06 — 6.93 — 
— — 8.11 — 





13.61 0.86 - 5.82 













S0LN.26 SHADOW PRICES 
REG. LAND-5 HAY 
NO. ($/AUH) ($/TON) 
1 - 13.39 
2 - 9.73 
3 - 7.99 
4 - 11.13 
5 1.54 8.20 
6 0.14 10.46 
7 - 9.17 
8 - 7.90 
9 - 5.91 
10 ~ 6.86 
11 1.00 10.33 
12 3.84 6.46 
13 1.46 6.01 
14 — 6.60 
15 - 12.37 
16 2.11 5.14 
17 2.65 16.07 
18 2.71 12.99 
19 1.52 18.30 
20 3.24 17.60 
989 











1 1.37 1.78 1.60 2.41 
2 1.31 1.70 1.54 3.13 
3 1.37 1.72 1.57 2.87 
4 1.42 1.70 1.42 2.52 
5 1.58 2.05 1.54 2.82 
6 1.31 1.57 1.38 2.46 
7 1.07 1.28 1.35 2.46 
8 1.12 1.64 1.48 2.66 
9 1.01 1.32 1.39 2.54 
10 1.05 0.99 1.22 2.27 
11 1.30 1.71 1.43 2.36 
12 0.88 1.39 1.50 2.02 
13 0.71 1.10 1.28 2.36 
14 0.62 0.97 1.23 2.25 
15 0.43 1.51 1.65 2.03 
16 0.85 1.43 1.38 2.52 
17 1.16 2.00 1.80 2.50 
18 0.96 1.93 1.74 2.65 
19 1.02 2.03 1.83 2.74 
20 1.19 1.85 1.75 2.50 
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1 94.28 140.63 152.24 38.19 
2 99.02 139.62 152.10 37.92 
3 99.66 136.55 152.02 37.09 
4 103.30 133.43 151.70 36.24 
5 98.53 137.43 152.29 37.33 
6 101.95 134.25 151.44 36.46 
7 98.89 139.67 151.49 37.42 
8 97.75 140.83 151.29 37.30 
9 102.25 136.63 150.06 35.92 
10 99.81 140.74 150.26 36.78 
11 100.41 134.44 151.08 36.51 
12 98.33 139.67 . 150.29 35.63 
13 102.69 135.89 149.96 35.79 
14 104.12 133.47 149.61 35.63 
15 100.18 134.89 148.89 36.64 
16 101.21 136.42 149.40 36.50 
17 95.86 138.00 148.74 37.48 
18 95.66 138.78 148.90 37.69 
19 97.97 145.14 150.61 38.23 
20 102.31 148.88 149.19 38.91 
99.1 










1 13.73 3.09 2.89 
2 13.62 2.07 2.87 
3 13.57 2.87 2.87 
4 13.39 2.99 2.86 
5 13.83 3.59 2.91 
6 13.12 3.21 2.83 
7 12.79 2.76 2.76 
6 13.00 2.73 2.73 
9 12.06 2.65 2.65 
10 12.21 2.72 2.72 
11 13.53 3.35 2.85 
12 13.63 2.78 2.78 
13 12.38 3.06 2.76 
14 12.26 2.79 2.72 
15 13.03 2.78 2.78 
16 13.37 2.75 2.75 
17 14.16 3.81 2.92 
18 13.84 3.16 2.88 
19 14.25 3.66 2.93 
20 14.77 2.96 2.96 
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S0LN.26 SHADOW PRICES 
REG. MILK COW BEEF COW FED CATTLE HOG 
NO. CAPACITY CAPACITY CAPACITY CAPACITY 
(S/HEAD) (i/HEAD) ($/HEAD) ($/CWT.) 
1 - 756.31 
2 - 4.97 760.55 
3 - 20.92 762.83 
4 - 35.89 763.14 0.12 
5 113.81 19.35 754.78 
6 - 31.84 764.57 
7 28.56 15.08 768.54 1.48 
8 38.22 10.00 756.37 
9 43.26 15.94 763.46 
10 - 31.73 769.13 2.24 
11 - 28.11 763.38 1.42 
12 - 10.38 762.68 0.46 
13 - 32.08 772.01 1.34 
14 - 45.51 777.37 2.68 
15 - 37.45 787.55 3.02 
16 9.15 30.85 772.03 
17 113.19 17.72 753.00 
18 - 3.77 755.51 
19 - 758.09 
20 33.99 - 746.53 
993 
APPEKTDIX H. EM MODEL, SOLUTION 31 
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Appendix H.l. Land in Production and Crop Output 
995 
S0LN.31 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 2460.7 
4 — 628.0 — — 
7 - 578.9 
9 - 427.3 8.7 
10 - 1758.2 239.7 
11 — — — — 
12 — — — — 
13 — — *- — 
14 334.7 — — — 
15 — — — — 
16 — — — — 
17 — — — — 
18 — — — — 
19 — — — — 
20 — — — — 
21 — — — — 
22 — — — — 
23 — — — — 
24 — . . — — — 
25 - 48.4 920.2 
26 - 325.2 975.5 
27 . — — — — 
28 — — — — 
29 — — — — 
30 — — — — 
31 — — — — 
32 — — — — 
33 - 57.5 19.2 
34 - 660.3 67.6 
35 — 334.1 — — 
36 *" • — — — 
37 - 1139.4 302.9 
38 - 4813.8 1129.2 
39 1219.3 - - -
40 — 996.9 — — 
41 — — — — 
996 












































WHEAT FEED GRAINS SOYBEANS COTTON 











































































S0LN.31 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 




































S0LN.31 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) . (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 - - 71.4 
126 - - 513.0 
127 — — — ' — 
128 — — — — 
129 — — — — 
130 — — — 740.0 
131 — — — — 
132 — — — 18.3 
133 - 16.5 - 223.0 
134 - - - 221.5 
135 - 307.4 - 512.9 
136 44.7 - - 116.4 
137 48.8 - - 3.9 
138 - 187.7 
139 — — — . — 
140 — — — ' —, 
141 — — — — 
142 — — — — 
143 — — — — 
144 — — — 
145 — — — — 
146 — — — — 
147 — — — — 
148 — — — — 
149 — — : — . — 
150 — — — — 
151 — — — - — -
152 — — — - — 
153 728.0 - - -
154 — — — — 
155 — — . — — 
156 765.7 - - -
157 - 1365.2 - 42.5 
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S0LN.31 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 211.5 971.4 
2 176.7 679.8 
3 — — — 
4 — —, — 
5 144.9 323.2 
6 178.1 250.1 
7 206.2 163.0 
8 — — . — 
9 — — — 
10 — — — 
11 — — — 
12 — . — «» 
13 — . — — 
14 — — — 
15 — — — 
16 ^ — 
17 - 253.2 
18 — — — 
19 124.5 995.0 
20 — — — 
21 78.9 1955.8 
22 — — — 
23 34.6 713.7 
24 41.5 320.0 
25 - - 0.8 
26 — — 0.9 
27 54.3 1525.5 
28 27.1 350.7 
29 
30 .— — — 
31 —' — — 
32 — — — 
33 184.7 1773.8 
34 116.5 
35 6.4 91.2 
36 98.5 728.0 
37 27.8 180.9 
38 — — ' — 
39 — — -, — 
40 140.2 549.1 
41 — ' —. — 
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S0LN.31 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
42 
43 — — — 
44 — — — 
45 — — — 
46 — — — 
47 
48 — — — 
49 - - 5.1 
50 - - 111.0 
51 — — — 
52 313.1 4914.1 
53 — — — 
54 — — — 
55 — — — 
56 — — — 
57 — — — 
58 520.5 618.4 
59 — — — 
60 — — — 
61 - 68.7 
62 - 734.8 
63 - 169.2 
64 682.6 1736.2 781.7 
65 — — 196.8 
66 — — — 
67 — . — — 
68 — — — 
69 — — — 
70 — — — 
71 — — — 
72 
73 
74 — — — 
75 — — — 
76 — — — 
77 T 
78 — — — 
79 
8 0  —  —  —  .  
81 — — : — 













































S0LN.31 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 





















SQLN.31 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 
125 
126 — — — 
127 
128 — — — 
129 38.6 228.1 
130 158.1 44.1 
131 73.7 74.9 
132 — — — 
133 — ' — — 
134 5.0 69.8 
135 3.5 182.1 
136 —. — — 
137 — — 34.7 
138 121.5 
139 — — — 
140 — — — 
141 4.5 266.5 
142 — 66.8 — 
143 — — — 
144 — — — 
145 — — — 
146 - - 29.1 
147 - - -
148 — — — 
149 - - -
150 — — . — 
151 
152 41.8 871.9 
153 — — — 
154 15.1 193.0 
155 18.4 385.2 
156 6.5 387.8 302.0 
157 - 723.6 90.3 
1003 











1 , - 187.7 - — 
2 - 3088.7 - -
3 
4 
334.7 2764.3 248.5 
5 
6 334.1 
7 1219.3 6671.1 1 1518.8 - • 
8 - 996.9 — -
9 2331.8 6965.3 453.0 
10 2932.2 21283.6 6286.8 -
11 1077.9 317.7 2341.9 3.9 
12 9043.4 3283.5 - 9931.4 
13 13210.6 3969.1 40.1 -
14 9682.0 24.0 0.2 -
15 3813.7 - - — 
16 4109.4 5.9 - — 
17 340.2 307.4 - 734.4 
18 283.7. - - -
19 4946.4 - - - ' 
20 420.4 1365.2 , - 1341.3 
























































































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) 
269.1 




































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 







































































S0LN.31 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
4935.8 — — — — 
2581.3 — — — — 
2509.4 — — — — 
1875.1 - - 10.3 11.4 
1673.8 - - 108.7 121.7 
4164.6 - 255.3 269.7 
262.6 - - 265.0 281.8 
772.4 - - 415.2 440.5 
— 5.6 6.1 
303.3 - - 306.1 323.5 
72.5 — - — — 
343.9 - 40.1 42.4 
658.5 - 192.9 203.3 
3844.2 — — . — — 
1544.2 — ' — — — 
207.9 — — — — 
136.5 — — — - — 
180.5 — — — — 
252.1 — — — -
3039.3 — — — — 
1511.8 — — — — 
293.6 — — — — 
416.5 — - — — — 
1011.5 1045.2 
659.0 246.9 1426.4 
336.0 
1009 
S0LN.31 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS 
NO. GRAINS 
(1000 TONS (1000 TONS (1000 TONS 






















































































































































































































S0LN.31 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
— — 8#6 8*6 
203.1 203.1 
5730.0 9523.6 - 11586.4 
5204.8 1720.5 - 3594.2 
— — 86.0 86.0 
705.4 705.4 
— — 162.4 162.4 




























































































































































































S0LN.31 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 127.6 - - -
2 - 4458.6 — • - — 
3 
4 




7 1642.4 12474.1 1752.3 - — 
8 - 1570.1 - - — 
9 2035.7 9761.1 436.2 - -
10 2902.5 37215.8 7757.2 - -








12 7469.0 5191.4 - 2069.8 2088.6 
13 11104.2 5069.0 44.1 — -
14 6969.8 25.3 0.2 - -
15 3844.2 - - — -
16 3311.4 8.1 - - -
17 180.5 613.3 — 494.3 352.1 
18 252.1 - - — — 
19 5554.2 - - - . -
20 484.0 1112.6 - . 1104.4 1126.4 
U.S. 47061.2 82518.4 12557.5 3669.2 3568.1 
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Appendix H.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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U.S. 489.6 230.4 6349.1 
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S0LN.31 LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
REG. GRAIN LAND GRAIN LAND 
NO. TO TO 
HAY LAND PASTURE LAND 




4 170.8 3465.5 
5 181.7 388.8 
6 — . — 
7 
8 — — 
9 
10 -  220.2 
11 - 59.6 
12 - 3680.4 
13 
14 - 1270.4 
15 — — 
16 — — 
17 -
18 — — 
19 
20 320.5 270.4 
U.S. 673.0 9355.3 
HAY LAND CROP LAND TO 
TO HAY, PASTURE, 
PASTURE LAND OR IDLE LAND 





























































































WILD HAY LAND 
(1000 ACRES) 
PASTURE LAND 
(1000 ACRES ) 
TOTAL LAND 
(1000 ACRES 
2 — 3833.5 10825.9 
3 - 3169.8 7975.2 
4 
5 
— - 7592.7 
6 - 8013.2 14088.7 
7 — 1414.3 11752.0 
8 15.0 2474.6 7850.5 
9 754.3 5831.0 22937.0 
10 13.3 - 15658.5 
11 66.5 — 66.5 
12 519.0 — 519.0 
13 3674.7 — 19114.0 
14 3141.6 - 17688.3 
15 357.9 12938.1 21202.0 
16 540.5 — 2124.0 
17 18.0 — 18.0 
18 247.0 20616.4 21420.2 
19 — 30017.4 30882.3 
20 - — — 
U.S. 9347.8 88308.2 211714.7 
1021 
Appendix H.3. Livestock Activities and 
Excess Livestock Capacity 
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S0LN.31 FED BEEF ACTIVITIES 
REG. TOTAL 
NO. FED BEEF 
(1000 HEAD) 
















































S0LN.31 FED BEEF ACTIVITIES 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE C'A SILAGE NC SILAGE 








17 489.0 -  213.9 
18 2C5.7 '  
19 512.6 
20 — — — 
U.S.  2906.8 -  213.9 
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S0LN.31 COW AND HCG ACTIVITIES 
REG. MILK COWS 
NO. ( IGCC HEAD) 
1  57.6 
2 1677.9 
3  1122.Û 
4 691.2 








































































































































































































































MILK TRANSFER ACTIVITIES 
FLUID MILK TO 
MANUFACTURED 
MILK 







































OF F.U.)  
EXOGENOUS 
C0NC.-2 
( lOCO TONS 











OF F.U.)  
641.7 
— -  -  1167.7 
— 466.5 — — 
833.3 248.8 
— — — 6123.4 
6349.8 
— 301.2 — — 
— 121.8 — — 
15.2 
— 17.4 — — 
— — 37.6 — 
— — — 523.6 
— 51.2 — — 
— — 2746.4 — 

























S0LN.31 GRAIN USED FOR FEED 
WHEAT 
(1000 TONS 
OF F.U.)  
FEED GRAINS 
(1000 TONS 
OF F.U.)  
SOYBEANS 
(1000 TONS 
OF F.U.)  
COTTON SEED 
(1000 TONS 







































Appendix H.5. Transportation Activities 
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12 FORT WORTH 
12 FCRT WORTH 
12 FCRT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAiMD ISLAND 










2  SCRANTCN 
3  RICHMOND 
1  BOSTON 
3  RICHMOND 
4  ATLANTA 
5  TAMPA 
6  NASHVILLE 
11 JACKSON 




3  RICHMOND 
19 PORTLAND 
20 SAN FRANCISCO 
1  BOSTON 
8  LANSING 
9 MINNEAPOLIS 
18 SALT LAKE CITY 
19 PORTLAND 







































12 FCRT WORTH 
12 FCRT WORTH 




3  RICHMOND 
2 SCRANTCN 
3  RICHMOND 
4 ATLANTA 
5  TAKPA 
8  LANSING 
11 JACKSON 
12 FORT WORTH 
























9  MINNEAPOLIS 









13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 












1  BOSTON 
2 SCRANTCN 
3  RICHMOND 
4 ATLANTA 
5  TAMPA 
6  NASHVILLE 
8  LANSING 
12 FORT XCRTH 
16 DENVER 
17 PHOENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
19 PORTLAND 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
LEVEL 
PORK 


























5  TAMPA 
5  TAMPA 
6  NASHVILLE 
9  MINNEAPOLIS 
11 JACKSON 
12 FORT WORTH 
12 FORT WORTH 







7  COLUMBUS 
7  COLUMBUS 






13 GRAND ISLAND 
20 SAN FRANCISCO 
3  RICHMOND 



























6  NASHVILLE 
6  NASHVILLE 
9 MINNEAPOLIS 
9  MINNEAPOLIS 
9  MINNEAPOLIS 
9  MINNEAPOLIS 
11 JACKSON 
11 JACKSON 
12 FCRT WORTH 






1  BOSTON 
2  SCRANTON 
5  TAMPA 
1  BOSTON 
2 SCRANTON 
8  LANSING 




1  BOSTON 
5  TAMPA 
17 PHOENIX 
20 SAN FRANCISCO 






































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH • 
13 GRAND ISLAND 





























8  LANSING 
11 JACKSON 
20 SAN FRANCISCO 
2 SCRANTON 
10 BURLINGTON 
7  COLUMBUS 


















































4  ATLANTA 
5  TAKPA 
6  NASHVILLE 
20 SAN FRANCISCO 
11 JACKSON 


















Appendix H.6. Shadow Prices 
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S0LN.31 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. {$/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
1 — -  0.48 — 
2 — 3.26 — — 
4 -  18.92 
5 - - 16.07 
6 -  12.07 
7 — — 8 .80 — 
9 — 1.63 — — 
10 -  1.93 
11 —  —  —  —  
1 2  —  —  —  —  
13 — .  — — — 
14 — 1 .54 — — 
15 — — — — 
16 — — — — 
18 — — — — 
19 -  0.12 
20 — — — — 
21 — —  —  —  
2 2  —  —  —  —  
23 — — — — 
24 — — 5 .06 — 
25 -  8.85 -  3.95 
26 -  9.31 -  0.79 
27 -  0.12 
28 -  4.10 
29 — — — — 
30 — — — — 
31 — — — — 
32 — — — — 
3  3  — — — — 
34 — 0 .11 — — 
35 -  7.11 1.53 
36 — — 0 .23 — 
37 -  .  3.88 5.96 
38 — 6 .49 '  — — 
39 -  9.11 





































S0LN.31 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 


























































S0LN.31 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 
($/ACRE) {$/ACRE) ($/ACRE) ($/ACRE) 







33.10 - 1.84 
84.34 3.80 














— — — 2.24 
19.82 - 4.39 
19.31 0.03 6.62 
12.28 0.82 6.93 
9.07 15.79 7.38 
286.72 . - 22.15 10.88 
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S0LN.31 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
1 2 1  —  —  —  —  
122 - 2.36 - 4.01 
123 — — — — 
124 - 4.54 3.00 
125 2.44 — — — 
126 16.74 — — — 
127 — — — — 
128 — — — — 
129 - - 1.08 
130 43.66 - 7.29 
131 — — 8.43 — 
132 24.92 -
133 55.55 1.51 
134 - 0.94 35.87 
135 - 29.45 9.64 
136 14.64 25.01 
137 10.23 0.85 - 4.31 
138 - 5.82 
139 — — — — 
140 — — — — 
141 — — 0.24 — 
142 — — 15.36 — 
143 — — — — 
144 — — — — 
145 — — — — 
146 — — — 0.79 
147 — — — — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — — — 
152 — — — — 
153 — 6.45 — — 
154 — — 23.21 — 
155 — — — — 
156 - 16.66 - 1.98 






































































































































































































































































































































































— 35.05 — 
— 39.23 — 
— 40.57 — 
11.53 37.82 — 
12.85 33.17 -
- 39.42 — 
— 38.43 — 
— 34.41 — 
• — 38.71 — 
— 36.84 0.65 
15.01 35.52 0.85 
— 38.15 1.61 
7.48 39.12 0.50 
2.72 41.68 1.16 
— 41.59 3.52 
14.49 39.81 2.18 
12.40 — — 
- 15.23 0.16 
1049 










500 thouaand Leaa than 500 
acrea thouaand acrea 
Geographic locations and acreage of grain and cotton production for 
E.M. model, solution 32 
Solution 32 






Figure 1.2. Geographic locations and acreage of harvested roughage production for 






































2327.7 422.9 216.3 
4387.6 
4648.6 2646.1 
21893 367.8 8408.2 
819.0 











Figure 1.3. Geographic locations of Idle land — E.M. model, solution 32 
ST.e 
1486.1 
66.3 I ^ 












888.8 15 47.3 
7447.3 
Solution 32 
Livestock - U.S. total (thousand head) 
Milk cows - 13,470.2 
Beef cows - 27,174.2 
Figure 1.4.  Geographic locations and numbers of milk cows and beef cows — E.M. 
model, solution 32 




Livestock - U.S. total (thousand head) 
Cattle on feed - 19,463.0 
Yearlings - 3,207.7 
Hogs - 160,900.6 (thousand hundredweight) 
Figure 1.5. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — E.M. model, solution 32 
1^3,402 
-48,159 







M O Ul VJ1 
Feed Grains 
Figure 1.6. Interregional flows of wheat and feed grains — E.M. model, solution 
32 (1,000 hundredweight of feed units) 
Solution 32 





Figure 1.7. Interregional flows of soybean meal and cottonseed meal — E.M 
model, solution 32 (1,000 hundredweight of feed units) 
Solution 32 









Origin Amount ••Destination 
CaIves 
Figure 1.9. Interregional flows of feeder calves and yearling feeder calves -
E.M. model, solution 32 (1,000 head) 
Solution 32 







Figure J.10, Interregional flows of manufactured milk products and whole fluid 
milk — E.M, model, solution 32 (1,000 hundredweight) 
Solution 32 
^Destination Origin Amount 
Figure I.11. Interregional flows of beef. Grade 1 — E.M. model, solution 32 
(1,000 hundredweight) 
Origin Amount •Destination 
Other Beef 
Figure 1.12. Interregional flows of beef. Grade 2 — E.M. model, solution 32 
(1,000 hundredweight) 
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Appendix I.l. Land in Production and Crop Output 
1063 
S0LN.32 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) : (1000 ACRES) (1000 ACRES) 
2 - 2459.1 
4 . — 628.0 — — 
7 — 506.6 — — 
9 - 427.3 8.7 
10 - 1758.2 239.7 
11 — — — — 
12 — — — — 
13 — — — — 
14 334-7 - - -
15 — — — — 
16 — — — — 
17 — — — — 
1 8  —  —  —  —  .  
19 — — — — 
20 — — — — . 
21 — — — — 
22 — — — — 
23 *" — — — 
24 — — — — 
25 - 48.4 920.2 
26 - 325.2 975.5 
27 — — — — 
28 ~ — — — 
2 9 — — — — . 
30 — — — — 
31 — — — — . 
32 — — — — . 
33 — — — — 
34 — : — — — 
35 — 334.1 — — 
36 — . — — — 
37 - 1139.4 302.9 
38 - 4813.8 1129.2 
39 1219.3 - - -
40 - 966.9 
1064 












































WHEAT FEED GRAINS 













































































S0LN.32 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 





































S0LN.32 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 — — — — 
126 - - - 513.0 
127 — — • — — 
128 — — — — 
129 — . — — — 
130 — — — 740.0 
131 — — — — 
132 — — — 18.3 
133 - 16.5 - 223.0 
134 — — — 167.8 
135 - 239.1 - 582.4 
136 44.7 - - 116.4 
137 48.8 - - 3.9 
138 - 187.7 
139 — — — — 
140 — : — — — 
141 — — — • — 
142 — — — — 
143 — — — — 
«"# m# mm m» 
145 — . — — — 
146 — — , — — 
147 — — — — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — — — 
152 — — — — 
153 728.0 - - -
154 — — — — 
155 — — — — 
156 765.4 — — — 
157 816.2 549.0 - 42.5 
1067 
SQLN.32 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY 
NO. (1000 ACRES) (1000 ACRES) 
1 211.5 971.4 
2 178.1 685.2 
3 — -
4 — — 
5 144.9 323.2 
6 178.1 250.1 
7 246.5 194.9 
8 — — 
9 - , — 
10 — — 
11 - — 
12 - — 
13 — — 
14 — — 
15 — — 
16 - -
17 - 242.4 
18 — — 
19 124.5 995.0 
20 - — 
21 75.9 1879.3 
22 — — 
23 48.7 1002.2 
24 41.5 320.0 
25 - — 
26 - . — 
27 54.3 1525.5 
28 27.1 350.7 
29 - - , 
30 — — 
31 — — 
32 — -
33 165.9 1593.6 
34 — , — 
35 6.4 91.2 
36 98.5 728.0 
37 27.8 180.9 
38 — - . 
39 — -
40 131.1 513.6 
















































SQLN.32 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 





















































S0LN.32 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 





















S0LN.32 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 
125 — — — 
126 — — — 
127 — — — 
128 -  -  -
129 38.6 228.1 
130 158.1 44.1 
131 73.7 74.9 
132 — — — 
133 — — — 
134 8.6 119.8 
135 2.4 84.8 
136 — - — 
137 - - 34.7 
138 121.5 
139 - - — 
140 — — . — 
141 4.5 266.5 
142 — 66.8 — 
143 — — — 
144 — — — 
145 — — — 
146 - - 29.1 
147 - — — 
148 — — — 
149 — — — 
150 — : — — 
151 
152 45.1 941.8 
153 — — — 
154 15.1 193.0 
155 19.2 400.9 
156 6.9 410.8 302.0 
157 - - 90.3 
1071 











1 - 187.7 — -
2 - 3087.1 - -
3 334.7 2692.1 248.5 — 
4 — — — -
!> 
6 - 334.1 — — 
7 1219.3 5953.2 1432.0 — 
8 - 966.9 — - . 
9 2331.8 6816.2 445.1 — 
10 2932.2 22238.0 6404.7 -
11 1111.4 239.9 1925.1 3.9 
12 8994.1 3283.5 - 9860.0 
13 13210.6 3936.2 39.8 — 
14 9906.6 24.0 0.2 -
15 3813.7 — - — 
16 4511.5 5.9 — . — 
17 365.8 239.1 - 750.2 
18 283.7. - - -
19 4946.1 — - — 
20 1236.6 549.0 - 1341.3 













































PRODUCTION BY CONSUMING REGIONS 
TAME HAY WILD HAY 






























































S0LN.32 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 



















































S0LN.32 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 





















S0LN.32 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U. ) OF F.U.) OF F.U.): OF F.U.) 
83 — - —  .  —  — 
84 - — - — — 
85 4935.8 —  — —  — 
86 2581.3 ,  - - - -
87 - - — - — 
88 2509.4 - — — 
89 1875.1 . - - 10.3 11.4 
90 - — - —  —  
91 1673.8 - - 108.7 121.7 
92 — , 4164.6 - 255.3 269.7 
93 230.7 —  - 265.0 281.8 
94 772.4 - - 415.2 440.5 
95 - - 5.6 6.1 
96 - —  - — 
97 303.3 - - 306.1 323.5 
98 72.5 - - — —  
99 343.9 - 40.1 42.4 
100 — 658.5 —  '  192.9 203.3 
101 3844.2 - —  - — 
102 — - - . —  .  — 
103 — — - - — 
104 —  - - — , — 
105 289.8 - , - — — 
106 1495.3 —  —  - — 
107 254.5 - - - —  
108 136.5 — - — -
109 194.1 —  .  -  .  — — ' 
110 —  - .  — -
111 252.1 - - : — . —  
112 - - - - —  
113 3039.3 - -  .  - -
114 1511.8 - — — . — 
115 293.6 - — —  — 
116 416.5 — — - -
117 - — - 1011.5 1045.2 
118 -  ;  - - — -
119 -  ,  - - — — 
120 — - —  - — •• 
121 690.9 174.5 1008.2 - — : 
122 336.0 - - - -
1076 




































































































































































1941.3 3094.8 - 3793.7 
80.1. 155.9 - 184.7 
1704.4 1184.4 - 1798.0 
436.5 318.1 - 475.2 






































S0LN.32 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 
























































































































































































































S0LN.32 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - . 127.6 - - -
2 - 4456.5 - — — 
3 
4 




7 1642.4 11117.4 1652.5 - -
8 1522.9 - - -
9 2035.7 9579.1 429.7 - — 
10 2902.5 39038.8 7911.1 - — 







12 7437.1 5191.4 - 2058.2 2076.5 
13 11104.2 5018.7 43.7 — -
14 7168.1 25.3 0.2 - - . 
15 3844.2 - - - — 
16 3598.9 8.1 — , — -
17 194.1 477.0 - 494.0 364.3 
18 252.1 - - - . — 
19 5553.9 - - - -
20 981.0 447.4 - 1104.4 1126.4 



































































WILD HAY ROUGHAGE 
























Appendix 1.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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448.6 110.8 6565.2 
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GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND CR IDLE LAND 




















































































































S0LK.32 IDLE LAND BY CONSUMING REGIONS 
WILD HAY LAND 
(1000 ACRES) 
PASTURE LAND 
(1000 ACRES ) 
TOTAL LAND 







































9347.8 79719.3 201506.4 
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Appendix 1.3. Livestock Activities and 
Excess Livestock Capacity 
1089 
SÛLN.32 FED BEEF ACTIVITIES 
Rf-G. TOTAL 






































6 6 . 6  
225.3 
53.3 









SULN.32 FED BEEF ACTIVITIES 
PEG. CALVES CALVES YEARLINGS YEARLINGS 
NO. 0!\| SILAGE N O  SILAGE ON SILAGE NO SILAGE 
(1000 HEAD) (iCOC HEAD) (1000 HEAD) (ICCO HEAD) 
10 — — — — 
1 1 —  —  —  —  
1 2  —  —  —  —  
1 3 —  —  —  —  
14 — — — — 




19 564.4 — — 
20 33.5 - 54.5 
U.S. 3104.5 82.2 54.5 
1091 

















































































































































































































Appendix 1.4. Transfer Activities 
1095 
S0LN.32 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 — — 
2 3848.9 
3 723.8 98748.7 
4 2306.9 28225.0 
5 338.6 
6 4384.7 128824.7 
7 3413.2 26918.4 
8 950.9 
9 1958.1 90334.5 
10 9527.9 68945.3 
11 3029.5 67474.6 
12 2201.7 120032.7 
13 4764.2 14863.0 
14 4078.6 
15 2902.0 
16 742.2 28839.9 
17 ^ 1609.3 
18 966.6 — 
19 1896.9 
20 6297.6 



































































































































Appendix 1.5. Transportation Activities 
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12 FORT WORTH 
12 FORT WORTH 
12 FCRT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 


































































12 FORT WORTH 
12 FORT WORTH 










































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 















12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
17 PHOENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
19 PORTLAND 
20 SAN FRANCISCO 



































12 FCRT WORTH 
12 FCRT WORTH 



















13 GRAND ISLAND 
20 SAN FRANCISCO 
9 MINNEAPOLIS 
19 PORTLAND 




































12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
16 DENVER 

















20 SAN FRANCISCO 











































12 FCRT WORTH 
12 FORT WORTH . 
12 FCRT WORTH 
12 FCRT WORTH 
13 GRAND ISLAND 












































































20 SAN FRANCISCO 
4 ATLANTA 
19 PORTLAND 
20 SAN FRANCISCO 
20 SAN FRANCISCO 


















APPENDIX J. EM MODEL, SOLUTION 33 
Solution 33 





Figure J.l. Geographic locations and acreage of grain and cotton production for 
E.M. model, solution 33 










• • • • • • 1  
























Figure J.2. Geographic locations and acreage of harvested roughage production 
for E.M. model, solution 33 
7848.4 
2421.6 



































II 128.4 2*27* 






Idle land - U.S. total (thousand acres) 
Total - 238,215.4 
Pasture - 119,613.3 
Hay - 35,379.7 
Cotton and grain - 8,322.4 







Livestock - U.S. total (thousand head) 
Milk cows - 13,378.3 
Beef cows - 27,298.5 
Figure J,4. Geographic locations and numbers of milk cows and beef cows — E.M, 





M M M M 
Solution 33 
Livestock - U.S. total (thousand head) 
Cattle on feed - 19,421.5 
Yearlings - 3,076.3 
Hogs - 160,900.6 (thousand hundredwei^t) 
Figure J.5. Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — E.M. model, solution 33 
Solution 33 
Amount ^Destination Origin 
Wheat 
Figure J.6. Interregional flows of wheat — E.M. model, solution 33 (1,000 hundred­
weight of feed units) 
Solution 33 
Amount •Destination Origin 
Feed Grains 
M M H U) 
Figure J.7. Interregional flows of feed grains 
hundredweight of feed units) 
— E.M. model, solution 33 (1,000 
Solution 33 
Amount ^Destination Origin 
Soybeans 
M M M 
Cottonseed-
Figure J.8. Interregional flows of soybean meal and cottonseed meal -- E.M. model, 
solution 33 (1,000 hundredweight of feed units) 
Origin Amount ^Destination 
Pork 




^Destination Origin Amount 
Figure J.10. Interregional flows of feeder calves and yearling feeder calves -
E.M. model, solution 33 (1,000 head) 
Origin Amount ^Des t ina t ion 
Mfg. Milk 
Whole Milk 
Figure J.11. Interregional flows of manufactured milk products and 
milk -- E.M* model, solution 33 (1,000 hundredweight) 
Solution 33 
•Destination Amount Origin 
.Igure J.ia. 




Figure J,13. interregional flows of beef. Grade 2 — E.M. model, solution 33 
(1,000 hundredweight) 
1120 











































S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
ClOOO ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2457.7 
























































S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 





















S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 — - - -
84 - — - -
85 5653.8 — - — 
86 3383.1 - - — 
87 — — — — 
88 2645.6 - - — 
89 2488.5 - - . 73.3 
90 — — - — 
91 1917.3 — - . 703.6 
92 - 2373.0 - 799.1 
93 308.4 - - 1766.5 
94 1112.9 — — 1687.9 
95 — - - 54.8 
96 - — — -
97 370.1 — - 2178.4 
98 103.1 — - -
99 — 321.4 - 233.2 
100 — 572.6 - 868.9 
101 3813.7 — - -
102 — - - — 
103 — - — . -
104 - — — — 
105 534.1 — - — 
106 1986.3 — — -
107 422.0 — - — 
108 222.8 — . — - — 
109 366.6 — — — 
110 — - - — 
111 283.7 — - — 
112 - - — — 
113 2177.5 217.9 - . -
114 1467.8 - — — 
115 316.9 — — — 
116 375.7 — — — 
117 277.0 - - 1182.4 . 
118 — — — — 
119 — — - — 
120 - — — — 
121 756.5 201.6 1079.7 — 
122 338.7 - — — 
123 - — - — 
1124 
S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 — — — — 
126 — — — 513.0 
127 — — — — 
1 2 8  —  —  —  —  
129 — — — — 
130 — — — 740.0 
131 — — — — 
132 - - - 18.3 
133 - 16.5 - 223.0 
134 - - - 103.0 
135 - 185.2 - 637.2 
136 44.7 — — 116.4 
137 48.8 - - 3.9 
138 - 187.7 
139 — — — — 
140 — — — — 
141 — — — — 
142 — — — — 
143 — — — — 
144 — — — — 
145 — — — . — 
146 — — — — 
147 — — — — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — — — 
152 — — — . — 
153 728.0 - - -
154 — — — — 
155 — — — — 
156 768.4 — — — 













































S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 



































































S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 





— — 88.7 
734.8 
169.2 
839.6 2135.5 781.7 
196.8 
1127 
S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 165.3 569.1 
84 660.2 1901.6 
85 — — — 
86 — — — 
87 — — — 
88 — — — 
89 - - -
90 — — — 
91 
92 — — — 
93 375.3 1162.7 
94 — — — 
95 — — . — 
96 62.4 166.4 — 
97 — — — 
98 
99 — — — 
100 — — — 
101 - - 207.7 
102 - - 169.4 
103 - - 82.4 
104 — — 6.8 
105 — — — 
106 279.4 477.6 
107 — — — 
108 - - -
109 — — — 
110  — — — 
111 — — — 
112 - - 1.9 
113 0.7 - 11.8 
114 - - 5.9 
115 - ^ 165.2 5.6 
116 - 142.5 6.2 
117 - 804.4 5.6 
118 ?0.0 964.3 
119 - - — 
120 - - — 
121 19.5 
122 - - 30.2 
123 
1128 
S0LN.33 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 — 
125 — — — 
126 — — — 
127 — — — 
128 - - — 
129 38.6 228.1 — 
130 153.1 44.1 — 
131 73.7 74.9 — 
132 — — — 
133 — — — 
134 13.0 180.4 — 
135 1.5 — — 
136 - — — 
137 — — 34.7 
138 121.5 — -
139 - — — 
140 — — — 
141 4.5 266.5 — 
142 — 66.8 — 
143 — — — 
144 - — — 
145 - — — 
146 — — 29.1 
147 — — — 
148 — — -
149 — — — 
150 — — — 
151 — — — 
152 28.8 601.3 -
153 — — — 
154 15.1 193.0 — 
155 14.8 308.8 — 
156 3.8 222.8 302.0 
157 — - 90.3 
1129 











1 - 187.7 - -
2 - 3085.7 - — 
3 
4 




7 1219.3 5839.3 1398.9 — 
8 - 981.0 - — 
9 2331.8 6433.1 424.9 — 
10 2932.2 22859.6 6481.5 -
11 1144.0 253.9 2000.1 3.9 
12 8945.9 3283.5 — 9860.0 
13 13210.6 3936.2 39.8 -
14 8685.2 24.0 0.2 — 
15 3813.7 - - — 
16 4665.8 5.9 - -
17 366.6 185.2 — 740.1 
18 283.7. - - — 
19 4730.5 217.9 — -
20 1513.6 549.0 — 1341.3 
U.S. 54177.6 50795.6 10593.9 11945.3 
1130 
S0LN.33 LAND IN PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 121.5 - -
2 535.8 1984.8 -
3 465.0 477.0 — 
4 159.0 2225.7 — 
5 - 190.1 — 
6 150.5 3258.5 — 
7 331.6 1686.1 -
8 133.1 521.2 — 
9 776.5 922.6 — 
10 328.8 4342.5 146.1 
11 145.2 1811.0 65.7 
12 708.1 1676.2 — 
13 825.5 2470.7 — 
14 839.6 2135.5 1971.2 
15 28.8 601.3 468.2 
16 279.4 477.6 — 
17 29.6 373.3 — 
18 14.8 308.8 -
19 4.4 388.0 325.3 
20 — 946.9 102.1 
U.S. 5877.3 26797.9 3078.6 
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WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
— 3465*4 — — — 































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 











































































SÛLN.33 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 



























































































(1000 TONS (1000 TONS (1000 TONS) 






























447.4 25.1 25.9 
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S0LN.33 CROP PRODUCTION BY PRODUCING AREAS 
AREA SILAGE 

























































































































S0LN.33 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 
I1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
— — 8.6 8*6 
203.1 203.1 
4214.6 7004.9 - 8522.2 
7765.1 2566.8 - 5362.2 
— — 86.0 86.0 
705.4 705.4 
162.4 162.4 
4449.8 2648.1 570.6 4820.6 
155.5 155.5 
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S0LN.33 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 127.6 — — — 
2 - 4454.5 — - -
3 
4 




7 1642.4 10920.3 1620.0 - -
8 — 1545.0 - - -
9 2035.7 9111.8 413.0 - — 
10 2902.5 40225.9 8011.3 - — 
11 1105.1 236.1 1957.3 0.8 0.9 
12 7406.0 5191.4 - 2058.2 2076.5 
13 11104.2 5018.7 43.7 - — 
14 6090.1 25.3 0.2 - — 
15 3844.2 - — — — 
16 3713.8 8.1 - — — 
17 194.5 369.4 — 475.6 364.2 
18 252.1 — — - — 
19 5279.4 210.2 — . — — 
20 1204.6 447.4 — 1104.4 1126.4 
U.S. 47043.8 82246.1 12312.7 3639.0 3568.1 
1140 
SQLN.33 CROP PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE 





































































Appendix J.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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398.1 76.8 6433.8 
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GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND OR IDLE LAND 






























































S0LN.33 IDLE LAND BY CONSUMING REGIONS 
COTTON LAND GRAIN LAND TAKE HAY LAND 


























6674.8 76547.6 26031.9 
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Appendix J.3. Livestock Activities and 
Excess Livestock Capacity 
1147 
S Û L N . 3 3  F E D  h i E c F  A C T I V I T I E S  
R E G .  








I ' l  





2 0  
TOTAL 
F E D  u C - E F  











































19421.5 14639.9 449.6 1699.5 
1148 
SCL.\,33 FED oHEF ACTIVITIES 
CALVES CALViiS YEARLINGS YEARLINGS 
OK STL.VGE I\C SILAGE ON SILAGE f^C SILAGE 
(1000 ( 1000 HEAD) (lOCC HEAD) (ICCO HEAD) 
1149 
S C L K . 3 3  C C I ;  A i \ D  H C G  A C T I V I T I E S  
R c G ,  
K G .  
6 
7 
















































































1 6  
17 
\  3  




S C L N . 3 3  C A L F  A N D  YEA3LING A C T I V I T I E S  
YEARLING CALF YEARLING 
CALVES SLAUGHTER SLAUGHTER 
(lOGC HEAD) (ICCC HEAD) (ICCC HEAD) 
51.3 
1474.3 - 1459.5 
343.1 
114.5 - 113.4 
37.6 - 37.2 
1449.9 - 1435.4 
























































































































































SCLN.33 USE OF EXOGENOUS CONCENTRATES 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U. ) 
1 - 530.7 - 461.9 
2 — 636.8 — — 
3 — 567.0 — — 
5 — — 469.6 — 
6 — — — 1744.3 
7 - 287.1 
9 833.3 261.2 
10 — — — 
11 — — — 5464.4 
12 - - 7135.6 
13 — 315.6 — — 
14 - 131.5 
15 — — — — 
17 — — — — 
18 - 177.5 
19 - 394.0 
20 - 1742.8 
U.S. 833.3 2730.0 2784.0 14806.2 
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Appendix J.5. Transportation Activities 
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12 FORT WORTH 
12 FORT WORTH 
12 FCRT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 





































































12 FORT WORTH 
12 FCRT WORTH 
12 FCRT WORTH 











































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 















12 FORT WORTH 
16 DENVER 
17 PHGENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
19 PORTLAND 
20 SAN FRANCISCO 
































12 FORT WORTH 
12 FORT WORTH 
















13 GRAND ISLAND 
20 SAN FRANCISCO 
9 MINNEAPOLIS 
13 GRAND ISLAND 
20 SAN FRANCISCO 





































12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
16 DENVER 



















20 SAN FRANCISCO 














































12 FORT WORTH • 
12 FORT WORTH 
12 FCRT WORTH 
12 FORT WORTH 


























































13 GRAND ISLAND 2 SCRANTON 
13 GRAND ISLAND 10 BURLINGTON 
13 GRAND ISLAND 20 SAN FRANCISCO 
14 ABERDEEN 8 LANSING 
14 ABERDEEN 19 PORTLAND 
14 ABERDEEN 20 SAN FRANCISCO 
15 HELENA 19 PORTLAND 
15 HELENA 20 SAN FRANCISCO 
16 DENVER 18 SALT LAKE CITY 
16 DENVER 19 PORTLAND 
16 DENVER 20 SAN FRANCISCO 





















APPENDIX K. EM MODEL, SOLUTION 50 
1165 
Appendix K.l. Land in Production and Crop Output 
1166 
SOLN.50 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 2475.8 
4 — 628.0 — — 
9 - 427.3 8.7 
10 - 1554.2 211.9 
11 — — — — 
12 — — — — 
13 — — — — 
14 334.7 - - -
15 — — — — 
16 — : — — — 
17 — — — — 
18 . — — . — — 
19 — — — — 
20 — — — — 
21 — — — — 
22 — — — — 
23 — — — — 
24 — — • — — 
25 - 48.4 920.2 
26 - 325.2 975.5 
27 — . — — — 
28 — — — . — 
29 — — — — 
30 . — — — — 
31 — — . — . — 
32 — — — — 
33 — — — — 
34 — — — — 
35 — 334.1 — — 
36 —, — — — 
37 - 1139.4 302.9 
38 - 4813.8 1129.2 
39 1219.3 
40 - 814.1 








































SOLN.50 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 









2130.8 6745.0 586.5 






349.0 — — 

























































































S0LN.5Û LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT 

























































S0LN.50 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 211.5 971.4 
2 162.7 625.8 
5 144.9 323.2 
6 178.1 250.1 
7 529.4 418.7 
8 ' ». —• 
9 — — — 
10 83.4 396.8 
11 
12 — — — 
13 — — » 
14 — — — 
15 — — . — 
16 — — — 
17 - 363.9 
18 — — — 
19 124.5 995.0 
20 
21 — — — 
22 — — — 
23 57.4 1182.3 
24 41.5 320.0 
25 - - 0.8 
26 - — 0.9 
27 54.3 1525.5 
28 27.1 350.7 
29 
30 — — — 
31 — — — 
32 — — — 
33 166.8 1602.1 
34 —' — — 
35 6.4 91.2 
36 98.5 728.0 
37 27.8 180.9 
38 — — — 
39 — — — 
40 109.9 430.6 
41 — — — 
1171 
S0LN.50 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) . (1000 ACRES) (1000 ACRES) 
42 — — — 
43 — — — 
44 — — — 
45 — — — 
46 — — — 
47 — — — 
48 
49 — — 5.1 
50 - 111.0 
51 — — — 
52 132.6 2081.1 
53 — — — 
54 — — — 
55 — — — 
56 — — — 
57 — — — 
58 765.3 909.3 
59 
60 — — — 
61 — — 88.7 
62 - 734.8 
63 - - 169.2 
64 - 781.7 
65 — — 196.8 
66 — — — 
67 — ' — — 
68 — — — 
69 — — — 
70 — — — 
71 — — — 
72 — — — 
73 — — — 
74 — — — 
75 — — — 
76 — — — 
77 — — — 
78 — — — 
79 143.2 344.6 
80 
81 — — — 
82 
1172 
S0LN.50 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAKE HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 351.7 1210.8 
84 660.2 1901.6 
85 — — — 
86 — — — 
87 — — — 
88 — — — 
89 
90 — — — 
91 — — — 
92 — — — 
93 450.5 1395.9 
94 
95 — — — 
96 62.4 166.4 
97 — — — 
93 — — — 
99 0.1 0.4 
100 — — — 
101 - - 207.7 
102 - - 169.4 
103 - - 82.4 
104 - - 6.8 
105 — — — 
106 310.6 530.9 
107 — — — 
108 — — — 
109 — — — 
110 — — — 
111 
112 - - 1.9 
113 0.8 - 11.8 
114 — — 5.9 
115 - 165.2 5.6 
116 - 142.5 6.2 
117 - 804.4 5.6 
118 32.2 1035.1 
119 - - -
120 28.7 863.2 
121 
122 - - 30.2 






































S0LN.50 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 















3.6 211.0 302.0 
90.3 
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1 — 187.7 - -
2 - 3103.8 - — 
3 
4 




7 1219.3 5953.2 1432.0 — . 
8 - 814.1 - -
9 2763.2 6257.5 415.7 -
10 2932.2 23433.4 6552.5 -
11 338.7 52.3 920.4 3.9 
12 9575.3 3285.2 - 9860.0 
13 13210.6 3936.2 39.8 — 
14 10110.9 24.0 0.2 — 
15 3813.7 — - . — 
16 4581.4 5.9 - — 
17 366.6 199.8 - . 742.8 
18 333.2. — — 
19 4694.8 253.7 - -
20 1513.6 549.0 - 1341.3 
U.S. 55788.1 50371.4 9581.3 11948.0 
1175 























































































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
— 3490*9 — — — 




































































(1000 TONS (1000 TONS 











2087.1 11095.5 964.8 

























































S0LN.50 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 









































416.5 , — 
223.5 1011.5 1045.2 
336.0 
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447.4 25.1 25.9 
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S0LN.50 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
4220.6 2648.0 - 4167.4 































































































































S0LN.50 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 — . 127.6 — — — 
2 - • 4480.0 - - -
3 
4 
269.1 2781.0 237.1 — . 
5 
6 M 546.3 
7 1642.4 11117.4 1652.5 - -
8 - 1282.2 — - -
9 2490.0 8872.7 404.3 - -
10 2902.5 41322.0 8103.8 - -






12 8053.5 5192.5 - 2058.2 2076.5 
13 11104.2 5018.7 43.7 - -
14 7348.3 25.3 0.2 - - . 
15 3844.2 - - - — 




17 194.5 398.6 - 480.5 364.3 
18 277.2 - - — -
19 5234.0 244.8 - — 
20 1204.6 447.4 - 1104.4 1126.4 
U.S. 48550.5 81913.1 11315.6 3643.9 3568.1 
1185 
S0LN.50 CROP PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE 
NO. (1000 TONS) 
TAME HAY 
(1000 TONS) 
WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS OF 
HAY EQUIV.) ; 
1 1470.7 — , — 529.5 
2 6202.5 3738.8 — • 5971.7 
3 9591.5 1488.7 - 4941.6 
4 1307.4 2650.1 — . 3120.8 
5 - 436.7 - 436.7 
6 1873.2 4617.6 — , 5292.0 
7 2388.1 3429.2 - 4289.0 
8 1121.5 797.0 — 1200.8 
9 7652.9 2529.7 - 5284.7 
10 4131.0 5217.7 257.6 6962.5 
11 1162.9 1825.0 120.8 2364.4 
12 10288.8 2590.9 - 6294.9 
13 13259.4 7109.0 — 11882.4 
14 - - 1680.0 1680.0 
15 490.7 1504.2 399.3 2080.1 
16 7516.2 814.4 — 3520.2 
17 479.6 1371.9 — 1544.6 
18 153.9* 407.8 — 463.3 
19 75.1 906.2 424.4 1357.7 
20 - 4738.3 118.1 4856.4 
U.S. 69165.4 46173.4 3000.2 74073.1 
1186 
Appendix K.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1187 







































U.S. 411.7 608.8 10117.8 
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GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND OR IDLE LAND 



















































































































S0LN.50 IDLE LAND BY CONSUMING REGIONS 
WILD HAY LAND 
(1000 ACRES) 
PASTURE LAND 
(1000 ACRES ) 
TOTAL LAND 





































9347.8 207847.7 315281.2 
1191 
Appendix K.3. Livestock Activities and 
Excess Livestock Capacity 
1192 

























































19480.4 12980.3 976.8 2273.5 
1193 
SCLN.50 FED BEEF ACTIVITIES 
RcG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NG SILAGE ON SILAGE NO SILAGE 





































































































































16 .6  
1449.9 
1466.6 






































2410.5 66 .  0 52.8 2362.6 
7217.7 673.2 551.1 13113.5 
1031.8 2798.4 - 20491.9 
2893.1 390.7 - 26952.6 
375.2 1693.0 145.2 3513.0 
2573.6 4910.4 - 25332.5 
5300.3 2230.8 767.1 84958.9 
2889.7 405.9 768.9 9644.7 
11633.1 2006.4 2316.0 63082.3 
10606.5 10863.6 12964.3 138120.4 
4356.9 3790.4 326.7 11562.4 
5674.1 16034.9 1967.0 11480.8 
4176.0 4908.9 3396.4 45964.3 
3269.7 7521.3 2410.6 5699.5 
1261.9 5900.4 — — 
549.5 3028.2 2169.7 3833.0 
279.3 2117.0 2576.3 — 
388.8 1838.1 617.1 1224.2 
1808.2 3257.1 1537.8 3991.4 
2081.6 3059.1 7375.5 4782.8 
70777.5 77493.8 39942.6 476110.9 
1197 
Appendix K.4. Transfer Activities 
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SOLN.50 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 
2 3738.7 
3 1488.9 214075.7 
4 2650.2 
5 436.7 
6 4618.4 135140.2 
7 3429.5 
8 797.3 
9 2530.3 148136.5 
10 5475.4 
11 1945.5 




16 814.5 34286.6 

































































833.3 2730.0 2784.0 14806.2 
1200 




































































Appendix K.5. Transportation Activities 
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12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 








1  BOSTON 
2 SCRANTCN 
3 RICHMOND 




















1  BOSTON 
6 NASHVILLE 
8 LANSING 

































12 FORT WORTH 
12 FORT WORTH 





























































18 SALT LAKE CITY 
19 PORTLAND 
2 0  SAN FRANCISCO 
17 PHCENIX 






























12 FCRT WORTH 
12 FCRT WORTH 
12 FORT WORTH 





7  COLUMBUS 
10 BURLINGTON 




13 GRAND ISLAND 
15 HELENA 
16 DENVER 
20 SAN FRANCISCO 
































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
16 DENVER 




1  BOSTON 





a  LANSING 
a LANSING 
10 BURLINGTON 





20 SAN FRANCISCO 









































12 FORT WORTH 
12 FCRT WORTH 
12 FCRT WORTH 
12 FCRT WORTH 
12 FORT WORTH .  
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 





1  BOSTON 
2 SCRANTCN 















18 SALT LAKE CITY 
































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
















18 SALT LAKE CITY 
20 SAN FRANCISCO 
19 PORTLAND 
19 PORTLAND 
20 SAN FRANCISCO 
18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 






























































SOLN.50 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 


































































SOLN.50 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 


































































S0LN.50 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 

























































































S0LN.5C SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 
($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
-  1.35 — 5 .43 
-  6.87 3.01 — 
13.25 — — — 
- 1.01 — — 
— 0.35 — — 
— — 3.66 — 
33.95 -  11.13 



















SOLN.50 SHADOW PRICES 
REG. LAND-5 HAY 
NO. ($/AUM) ($/TON) 
1 -  10.89 
2 -  8.38 
3 -  9.85 
4 0.41 11.75 
5 1.14 15.87 
6 -  10.31 
7 -  8.21 
8 -  7.35 
9 -  4.49 
10 -  6.78 
11 1.00 10.34 
12 1.07 6.36 
13 0.03 5.55 
14 -  6.49 
15 -  11.47 
16 0.84 4.90 
17 1.09 13.81 
18 ^ -  11.34 
19 -  15.60 













































































































1  50.92 84.61 20.41 22.98 
2 50.32 86.26 20.05 22.71 
3 48.47 83.71 20.12 21.87 
4 46.59 78.13 19.87 21.03 
5 45.86 76.20 20.27 20.70 
6 47.68 78.55 19.61 21.07 
7 50.61 81.09 19.35 22.02 
8 49.03 84.67 19.46 22.13 
9 52.83 82.93 18.19 20.75 
10 51.53 79.56 18.44 21.61 
11 47.46 76.56 19.31 20.66 
12 47.91 78.95 18.27 20.07 
13 52.27 77.14 17.91 20.62 
14 52.33 80.09 17.87 21.75 
15 54.85 87.58 18.75 22.53 
16 52.19 77.23 18.61 20.97 
17 48.35 79.10 20.23 21.48 
18 53.75 82.59 19.81 22.43 
19 51.86 86.16 20.47 23.40 
20 54.80 85.95 21.02 23.34 
1217 














































































































SCLN.50 SHADOW PRICES 
MILK COW BEEF COW FED CATTLE 
CAPACITY CAPACITY CAPACITY 






APPENDIX L. EM MODEL, SOLUTION 54 
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S0LN.54 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2362.8 





















































































































































S0LN.54 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT 
(1000 ACRES) 
FEED GRAINS SOYBEANS 









































199.4 1067.8 840.3 
255.3 
1224 
S0LN.54 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) : (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 — — — 71.4 
126 — — — 513.0 
127 177.9 - - -
128 240.0 — — — 
129 - - - 74.8 
130 — — — 740.0 
131 — — — 97.1 
132 - 1.8 - 18.3 
133 - 16.5 - 223.0 
134 - - - 221.5 
135 - 0.0 - 823.1 
136 44.7 — — 116.4 
137 48.8 — — 3.9 
138 - 187.7 
139 — . — — — 
140 — — — — 
141 — — — — 
142 — — — — 
143 — — — — 
144 — — . — — 
145 — — — — 
146 — — — 164.7 
147 - - - 120.2 
148 — — — . — 
149 . — — — — 
150 — — — — 
151 — — — — 
152 — — — — 
153 728.0 - - -
154 — — — — 
155 275.7 
156 767.9 - - -






































S0LN.54 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 























S0LN.54 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
42 — — — 
43 — — —' 
44 — — — 
45 — — — 
46 — — — 
47 
48 — — — 
49 - 5.1 
50 — - 111.0 
51 — — — 
52 322.9 5068.5 
53 — — — 
54 — — — 
55 — — — 
56 — — — 
57 — — — 
58 718.1 853.3 
59 — — — 
60 — — — 
61 - 88.7 
62 — — 734.8 
63 - - 169.2 
64 1173.9 2985.9 781.7 
65 - 196.8 
66 — — — 
67 — — — 
68 — — — 
69 — — — 
70 —. — — 
71 — — — 
72 — — — 
73 — — — 
74 — — — 
75 — — — 
76 — — — 
77 — — — 
78 — — — 
79 90.1 216.9 
80 — — — 
81 — — — 
82 — — — 
1227 
S0LN.54 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRE: 
83 351.7 1210.8 — 
84 660.2 1901.6 — 
85 — -
36 - — — 
87 - — — 
88 — — -
89 — — — 
90 — — — 
91 — — — . 
92 - — — 
93 450.5 1395.9 — 
94 — — — 
95 - — — 
96 62.4 166.4 — 
97 — — — 
98 — — -
99 — — -
100 - — -
101 — — 207.7 
102 — — 169.4 
103 — — 82.4 
104 — — 6.8 
105 — — — 
106 436.2 745.6 — 
107 - — — 
108 — — — 
109 — • — — 
110 — — -
111 — — — 
112 - — 1.9 
113 — — 11.8 
114 — 52.5 5.9 
115 - 165.2 5.6 
116 - 142.5 6.2 
117 - 940.5 5.6 
118 38.1 1222.1 — 
119 — — -
120 24.5 735.9 -
121 19.3 — — 
122 — — 30.2 
123 - — — 
1228 
S0LN.54 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 — 
125 — - — 
126 — — — 
127 — — — 
128 - — — 
129 27.8 164.1 — 
130 158.1 44.1 — 
131 25.5 26.0 — 
132 - — — 
133 - — — 
134 5.0 69.8 — 
135 0.7 115.2 — 
136 — — — 
137 — — 34.7 
138 121.5 — — 
139 - — — 
140 - — — 
141 4.5 266.5 — 
142 - 66.8 — 
143 - - — 
144 — — . — 
145 - — — 
146 - — 29.1 
147 - — — 
148 — — — 
149 - — — 
150 - — — 
151 - - — 
152 70.5 1471.4 — 
153 — — — 
154 15.1 193.0 — 
155 10.3 215.9 — 
156 4.2 251.6 302.0 
157 — . - 90.3 
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1 - 187.7 - -
2 - 2990.8 — — 
3 179.9 1355.7 135.3 154.8 
5 - - — 76.2 
6 — 334.1 - 624.9 
7 1219.3 10417.4 2767.5 -
8 - 996.5 20.3 — 
9 3167.2 6554.5 431.3 -
10 3524.8 26332.2 7701.4 164.7 
11 1398.4 251.7 1988.2 1219.7 
12 9922.0 3285.3 — 10105.3 
13 13210.6 5108.4 51.6 -
14 11146.3 3698.9 37.4 -
15 5066.7 — — -
16 4241.1 5.9 — -
17 366.6 0.0 - 1044.6 
18 559.4 - — — 
19 4948.6 — - — • 
20 910.4 1016.1 — 1341.3 
U.S. 59861.3 62535.0 13133.0 14731.5 
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S0LN.54 LAND IN PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE 


























































































S0LN.54 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
— 3331*6 — — — 
— 989.1 — — — 
480.7 9.8 
1374.0 187.4 


























































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) . OF F.U.Ï OF F.U.) 







































S0LN.54 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
83 - — - — -
84 — — — — — 
85 4935.8 — — — — 
86 2581.3 — - - — 
87 — — - — — 
88 2509.4 — - — — 
89 1875.1 — - O
 
# 11.4 
90 473.4 - - — — 
91 1673.8 - . - 108.7 121.7 
92 — 4164.6 - 255.3 269.7 
93 - — - 265.0 281.8 
94 772.4 — - 415.2 440.5 
95 214.6 — - 5.6 6.1 
96 - — — — — 
97 303.3 — - 306.1 323.5 
98 71.1 — - 0.3 0.3 
99 — 343.9 — 40.1 42.4 
100 — 658.5 — 192.9 203.3 
101 3844.2 — — — — 
102 991.8 — - — — 
103 — — - — — 
104 - - — — 
105 397.4 - - - — 
106 1181.3 — — — — 
107 254.5 — - ^ — — 
108 136.5 — - — — 
109 194.5 — - — — , 
110 — — — - — 
111 252.1 — - - -
112 - — - — — 
113 3039.3 — - — — 
114 1511.8 — — — — 
115 293.6 — — — — 
116 416.5 — - — — 
117 113.7 — - 1011.5 1045.2 
118 - — - — — 
119 - — — — — 
120 - — - - — 
121 964.9 185.4 1071.5 174.4 189.9 
122 336.0 — - - -
123 - - - 47.7 51.8 
1234 
S0LN.54 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS 
NO. GRAINS 
(1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) 








































































































































































































































































































































































































































































S0LN.54 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.} OF F.U.) OF F.U.) OF F.U.) 
1 - 127.6 - - — 
2 - 4320.7 — — 
3 
J. 
144.6 1854.7 144.9 26.3 27.8 
5 — - - 12.1 12.8 
6 - 546.3 - 177.8 191.8 
7 1642.4 19554.7 3155.3 — — . 
8 — 1569.5 21.0 - -
9 2988.0 9259.9 418.3 — — 
10 3483.0 46549.8 9329.6 31.4 33.8 
11 1347.9 234.0 1945.3 248.1 269.7 
12 8266.7 5192.6 - 2090.9 2111.1 
13 11104.2 6812.0 56.3 — -
14 8155.8 3902.4 30.1 - — 
15 4836.0 - — - — 
16 3392.5 8.1 — — — 
17 194.5 0.1 — 685.5 508.1 
18 392.3 - - — — 
19 5556.2 - - - -
20 810.3 828.1 - 1104.4 1126.4 
U.S. 52314.5 100760.3 15100.8 4376.4 4281.7 
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S0LN.54 CROP PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE 












































WILD HAY ROUGHAGE 
























Appendix L.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1242 








































204.4 720.8 8374.0 
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GRAIN LAND HAY LAND CROP LAND TO 
TC TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND OR IDLE LAND 



































































































































































Appendix L.3. Livestock Activities and 
Excess Livestock Capacity 
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SGLN.54 FED BEEF ACTIVITIES 
Ri:G. TOTAL 

















































23293.8 17417.9 363.C 4017.0 
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SCLN.54 FED BEEF ACTIVITIES 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NC SILAGE C;^ SILAGE NC SILAGE 
(1000 HEAD) (ICOC HEAD) (lOCC HEAC) (ICGC HEAD) 
10 — — — — 
11 — — — — 
12 — — — — 
15 1349.7 - - -
1/ 146.2 — — — 
19 — — — — 






































1 2 1 6 . 1  
205.2 
79.5 
































5GLN.54 CALF AND YEARLING ACTIVITIES 
KfG. 























































1 2410.5 66 . 0 52.8 2362.6 
2 6871.3 673.2 551.1 13113.5 
3 565.0 2798.4 — 20491.9 
4 2623.0 400.0 613.8 26952.6 
5 561.0 1532.5 145.2 3513.0 
6 1781.0 4910.4 — 25332.5 
7 5168.8 2230.8 414.3 68565.3 
8 2819.6 405.9 626.8 9644.7 
9 12006.9 2006.4 1280.2 63436.2 
10 9705.8 10863.6 11054.5 133238.1 
11 4307.3 4540.0 326.7 10637.6 
12 6120.9 15750.5 1692.5 9050.4 
13 4141.8 4530.0 4660.1 43736.3 
14 3256.5 4243.5 149.8 -
15 1250.8 4032.2 — — 
16 163.0 3255.6 2279.8 3857.7 
17 259.6 2155.5 2751.2 -
18 378.9 1838.1 617.1 1224.2 
19 1771.5 3257.1 1537.8 3991.4 
20 1958.0 3059.1 7375.5 4782.8 
U.S. 68121.0 72548.8 36129.2 443930.8 
1252 
Appendix L.4. Transfer Activities 
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S0LN.54 ROUGHAGE AND KILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO- TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.)  
1 — — 
2 4485.3  
3  2154.6  256890.8  
4  2889.1  
5  164.4  — 
6  7345.1  207493.0  
7  3678.6  
8 1026.1 
9 2374.4  98517.6  
10 1008.0 .8  79368.4  
11 1745.8  
12 2469.0  90046.4  
13 6814.5  
14 5382.3  
15 4309.4  -
16 1143.9  75531.9  
17 1397.3  
18 520.7  
19 1549.3  
20 5564.3  
U.S.  65094.6  807848.0  
1254 

























CONC.- l  
(1000 TCNS 





( lOCO TCNS 











( lOCO TONS 
OF F .U.)  
292.2  


























































































Appendix L.5. Transportation Activities 
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12 FORT WORTH 
12 FCRT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 























































7  COLUMBUS 






12 FORT WORTH 
12 FORT WORTH 




2  SCRANTON 
3  RICHMOND 
a  LANSING 
4  ATLANTA 
8  LANSING 
11 JACKSON 
12 FORT WORTH 
6  NASHVILLE 
4  ATLANTA 








































1  BOSTON 
2  SCPANTCN 
3  kICHKOND 
4  ATLANTA 
5  TAf-PA 
6  NASHVILLE 
8  LANSING 
17 PHCENIX 
9  MINNEAPOLIS 
11  JACKSON 
16 DENVER 
18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
LEVEL 
PORK 





















4  ATLANTA 
4  ATLANTA 
11  JACKSON 
12 FCRT WORTH 
12 FCRT WORTH 
12 FCRT WORTH 






7  COLUMBUS 
10 BURLINGTON 
10 BURLINGTON 
9  MkNEAPCLIS 
10 BURLINGTON 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
9  MINNEAPOLIS 
20 SAN FRANCISCO 
LEVEL 
CALVES YRLGS.  
















3  RICHMUNC 
3  RICHMOND 
4  ATLANTA 
6  NASHVILLE 
6  NASHVILLE 
6  NASHVILLE 
6  NASHVILLE 
6  NASHVILLE 
9  KINNEAPCLIS 
9  MINNEAPOLIS 
9  MINNEAPOLIS 
9  MINNEAPOLIS 
9  MINNEAPOLIS 
9  MINNEAPOLIS 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
16 DENVER 




1  BOSTON 
1  BOSTON 
2  SCRANTCN 
5  TAMPA 
4  ATLANTA 
5  TAMPA 
7  COLUMBUS 
8  LANSING 
11 JACKSON 
8  LANSING 
10 BURLINGTON 






20 SAN FRANCISCO 
18 SALT LAKE CITY 































3 RICHf ' .QND 
4  ATLANTA 
5  TAMPA 
6  NASHVILLE 
6  NASHVILLE 
9  MINNEAPOLIS 
9  MINNEAPOLIS 







12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 





1  BOSTON 
1  BOSTON 
2  SCRANTCN 
7  COLUMBUS 
1  BOSTON 
2  SCPANTGN 
3  LAPSING 
1  BOSTON 
3  RICHMOND 
4  ATLANTA 
6  NASHVILLE 
3  LANSING 
1  BOSTON 
2  SCRANTON 
5  TAMPA 
8  LANSING 
11 JACKSON 
20 SAN FRANCISCO 














































18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
19 PORTLAND 
20 SAN FRANCISCO 


















Appendix L.6. Shadow Prices 
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SOLN.54 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO.  ($ /ACRE) ($/ACRE) ($/ACRE) {$/ACRE) 
1  — — 0 .45 — 
2  — 3 .15 — — 
4  — 18 .80 — — 
5  — — 16 .04 — 
6  — — 26 .03 — 
7  -  23.70 
9  -  1.32 
10 — — 2 .36 — 
1 1  —  —  —  —  
1 2  —  —  —  —  
13 — — — — 
14  6 .20 2 .13 
15 — — — — 
16  — — — — 
17 8 .53 -
18 — — — — 
19 — — 0 .37 — 
2 0  —  —  —  —  
21 — — — — 
22 — — 0.66 — 
23 17.13 -  0.89 
24 — — 5 .78 — 
25 -  8.85 -  6.05 
26 -  11.76 -  0.79 
27 -  1.12 
28 — — 5 .41 — 
29 — — 0 .31 — 
30 — — — — 
31 — — — — 
3  2  — — — — 
33  — — — — 
34  — 0 .03 — — 
35  -  7.80 2 .69 
36 — 1 .40 — — 
37  -  3.85 5 .96 
38 — 6 .46 — — 
39  — 10 .16 — — 










































S0LN.54 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 
($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 







6.08 — — 
3.31 — — 




1 .36 — 0 .66 
1 .32 -  0.65 
1 .81 -  0.65 
— — 0 .50 
0 .54 








S0LN.54 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO.  ($ /ACRE) ($/ACR£) ($/ACRE) ($/ACRE) 
81 - - - -
82 - - - -
83 - — 0.90 -
84 • - - 1.35 -
85 - 6.08 - -
86 - 7.59 - -
87 - - - -
88 - 5.26 - — 
89 30.20 6 .30 - — 
90 - 1.36 - -
91 35.30 6 .74 - -
92 110.85 20.41 - — 
93 43.09 - 5.22 -
94 103.46 6 .14 - -
95 15.28 0 .24 - -
96 - — 4.05 — 
97 22.72 5 .56 - -
98 8 .31 7 .09 - — 
99 38.22 3 .95 — — 
100 53.37 9 .94 - — 
101 - 5.81 - 1.50 
102 - — — 1.15 
103 - - - 1.31 
104 — - - 1.83 
105 - 1.19 - — 
106 - - 9.33 -
107 - 2.23 - -
108 - 8.23 — — 
109 - 0.50 - -
110 - - - -
111 - 10.78 - — 
112 - — - 2.24 
113 — 23.46 - 4.41 
114 — 22.23 0 .07 6 .64 
115 — 14.90 0 .86 6 .95 
116 - 13.61 8 .63 5 .87 
117 361.18 — 13.09 8 .65 







































SOLN.54 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 




2-45 - 6.15 
8.19 3.00 
~ 1.88 — — 
— 1.56 — — 
2.CI - 3.62 
60.72 - 11.68 






25.40 0.87 - 6.61 
— 5.35 — — 














SOLN.54 SHADOW PRICES 
REG. LAND-5 HAY 
NO.  ($/AUM) ($/TON) 
1  -  10.30 
2 -  8.39 
3  -  10.00 
4  0 .86 12.43 
5  1 .51 16.74 
6  -  10 .82  
7 -  8.21 
8  -  7.35 
9  -  4.77 
10 -  6.78 
11 1 .44 10.75 
12 1 .42 6 .54 
13 0 .46 5 .74 
14 0 .17 6 .72 
15 -  11.47 
16 1 .07 5 .08 
17 1 .42 15.43 
IS -  11.35 
19 -  15.63 
20 1 .28 14.22 
1270 
S0LN.54 SHADOW PRICES 
REG. WHEAT FEED GRAINS SOYBEANS COTTON SEED 
NO. ($/BUSHEL) ($/CWT. F.U.) ($/BUSHEL) {$/CKT- MEAL) 
1 1.38 1.77 1.62 2.49 
2 1.27 1.60 1.53 3.00 
3 1.35 1.71 1.59 2.74 
4 1.38 1.69 1.46 2.60 
5 1.54 2.04 1.54 2.69 
6 1.33 1.56 1.42 2.54 
7 1.03 1.18 1.34 2-48 
8 1.13 1.39 1.52 2.80 
9 1.01 1.03 1.34 2.52 
10 1.04 0.98 1.26 2.35 
11 1.33 1.70 1.46 2.25 
12 0.65 1.32 1.54 2.10 
13 0.67 1.03 1.29 2.42 
14 0.63 1.00 1.26 2.37 
15 0.43 1.51 1.68 0.93 
16 0.83 1.41 1.41 2-60 
17 0.82 1.31 1-84 1.77 
18 0.96 1.79 1.77 2.68 
19 1.02 2.05 1.86 2.37 







































































































































































































































APPENDIX M. EM MODEL, SOLUTION $6 
2 
I • m  









500 thouaand Learn than 500 





Figure M.l. Geographic locations and acreage of grain and cotton production for 
E.M. model, solution 56 
Solution 56 





Figure M.2. Geographic locations and acreage of harvested roughage production for 
























2762.1 247.0 3674.7 
247.0 840.3 
3674.7 840.8 16376.8 
3639.0 






Idle land - U.S. total (thousand acres) 
Total - 129,118.8 
Pasture - 44,228.5 
Hay - 30,704.7 
Cotton and grain - 54,185.6 















Livestock - U.S. total (thousand head) 
Milk cows - 14,416.1 
Beef cows - 28,492.2 
Figure M.4. Geographic locations and numbers of milk cows and beef cows — E.M. 









































Livestock - U.S. total (thousand head) 
Cattle on feed - 19,807.7 
Yearlings - 23,399.6 
Hogs - 174,513.8 (thousand hundredweight) 
Figure M.5. Geographic locations and level of production for fed cattle, yearling 





Amount ^Destination Origin 
Wheat 
Feed Grains 
Figure M.6. Interregional flows of wheat and feed grains — E.M, model, solution 
56 (1,000 hundredweight of feed units) 
Solution 56 
Origin Amount ^Destination 
Soybeans — 
Cottonseed 
Figure M.T. Interregional flows of soybean meal and cottonseed meal 
solution 56 (1,000 hundredweight of feed units). 
Pork 
Solution 56 
Origin Amount ^Destination 
g 











Figure M,9. Interregional flows of feeder calves and yearling feeder calves -
E.M. model, solution 56 .(1,000 head) 
Origin Amount ^Destination 
Mfg. Milk 
Whole Milk 
Figure M.IO. Interregional flows of manufactured milk products and whole 
milk — E.M, model, solution 56 (1,000 hundredweight) 
Solution 56 
Origin Amount >Destlnatlon 
Figure M.ll. Interregional flows of beef. Grade 1 — E.M. model, solution 56 
(1,000 hundredweight) 
Solution 56 
Origin Amount >Destlnatlon 
Other Beef 
Figure M.12. Interregional flows of beef. Grade 2 -
(1,000 hundredweight) 
- E.M. model, solution 56 
1287 











































S0LN.56 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— 2413.2 — — 
— 628*0 — — 
— 541.6 — 
427.3 8.7 













S0LN.56 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
42 — — — — 
43 583.3 — — — 
44 - 728.2 
45 - 6707.9 829.1 
46 - 4585.5 1872.9 
47 — — — — 
48 — — — — 
49 801.4 - - -
50 — — — — 
51 - 4121.3 2420.4 
52 — — — — 
53 2381.5 6514.3 566.5 
54 - 2865.1 150.8 
55 - 2689.7 83.2 
56 - 1866.5 184.6 
57 — — — — 
58 - 2483.5 130.7 
59 — — — — 
60 2331.8 — — — 
61 2069.4 — — — 
62 6158.8 — — — 
63 1882.7 — — — 
64 — — — — 
65 — — — — 
6 6  —  —  —  —  
67 — — — — 
68 — — — — 
69 882.5 — — — 
70 - 944.1 9.5 
71 - 3936.2 39.8 
72 349.0 - - -
73 1845.6 — — — 
74 772.6 5.9 
75 — — — — 
76 1979.1 - - -
77 - 2415.5 24.4 
78 — — — — 
7 9 — — — — 
80 — — — — 
81 — — — — 
82 — — — — 
1290 
SGLN.56 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 — — • - — 
84 — — — — 
85 5653.8 — - — 
86 3383.1 — — — 
87 - — - — 
88 2645.6 — — — 
89 2488.5 — - 73.3 
90 — — - — 
91 1917.3 — — 703.6 
92 — . 2373.0 — 799.1 
93 607.7 — . — . 1766.5 
94 1112.9 — — . 1687.9 
95 - - — 54.8 
96 — - — — 
97 370.1 — — 2178.4 
98 103.1 — — . — 
99 - 321.4 — 233.2 
100 — 572.6 — 868.9 
101 3813.7 — - — 
102 — — — -
103 — — — — 
104 — - - -
105 — — — — 
106 2038.8 — — -
107 393.5 — — -
108 222.8 — — — 
109 366.6 — — -
110 - — - — 
111 283.7 — - -
112 — — - — 
113 2396.0 — - -
114 1467.8 — - — 
115 316.9 - — -
116 375.7 — — — 
117 16.2 — — 1182.4 
118 — — — — . 
119 — — — — 
120 — — — — 
121 1308.1 177.1 948.3 — 
122 338.7 — - — 
123 - - - -
1291 
S0LN.56 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - 3.9 0.3 
125 — — — 71.4 
126 — — — 513.0 
127 — — — — 
128 -
129 — — — — 
130 — — — 740.0 
131 — — — — 
132 - - 18.3 
133 - 16.5 - 223.0 
134 - - - 221.5 
135 - - - 822.8 
136 44.7 — — 116.4 
137 48.8 - - 3.9 
138 - 187.7 
139 — — — — 
140 — — — — 
141 — — — — 
142 — — — — 
143 — — — — 
144 — — — — 
145 — — — — 
146 — — — — 
147 — — — — 
148 — — — — 
149 — — , — — 
150 — — — — 
151 — — — — 
152 — — — — 
153 728.0 — — — 
154 — — — — 
155 — — — — 
156 767.0 — — — 









































S0LN.56 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 





















S0LN.56 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
42 — — — 
43 — — — 
44 — — — 
45 — — — 
46 — — — 
47 — — — 
48 — — -
49 — — 5*1 
50 — — 111.0 
51 — — — 
52 274.5 4308.3 
53 — — — 
54 — — — 
55 — — — 
56 - — — 
57 - — -
58 400.3 475.6 
59 — — — 
6 0  —  —  —  
61 — ~ 88.7 
62 - - 734.8 
63 — — 169.2 
64 858.5 2183.8 781.7 
65 — — 196.8 
66  — — — 
67 — — -
68 
69 — — — 
70 - — — 
71 — — — 
72 
73 — — — 
74 — — — 
75 - — — 
76 — — — 
77 — — — 
78 — — — 
79 - — — 
8 0  —  —  —  









































S0LN.56 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 























SOLN-56 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 24.6 13.6 -
125 — — -
126 — — -
127 — — — 
128 - - -
129 38.6 228.1 — 
130 158.1 44.1 — 
131 73.7 74.9 -
132 - - -
133 — — -
134 5.0 69.8 -
135 1.0 175.0 — 
136 — — -
137 — — 34.7 
138 121.5 - -
139 - - -
140 — - -
141 4.5 266.5 . -
142 — 66.8 -
143 — — -
144 — — -
145 - — -
146 — — 29.1 
147 — — -
148 - - -
149 — — -
150 - — — 
151 - - — 
152 70.7 1477.2 -
153 - - -
154 15.1 193.0 -
155 23.3 436.4 -
156 5.2 310.7 302.0 























S0LN.56 LAND IN PRODUCTION BY CONSUMING REGIONS 
WHEAT FEED GRAINS SOYBEANS COTTON 
ClOOO ACRES) (1000 ACRES) (1000 ACRES) . (1000 ACRES) 
187.7 
— 3041.2 — — 










































S0LN.56 LAND IN PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE 


































































































WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 






































































S0LN.56 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 













































































S0LN.56 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
4935#8 — — — — 
2581*3 — — — — 
2509.4 — — — — 
1875.1 - - 10.3 11.4 
1673.8 - - 108.7 121.7 
4164.6 - 255.3 269.7 
393.2 - - 265.0 281.8 
772.4 - - 415.2 440.5 
— — — 5.6 6.1 
303.3 - - 306.1 323.5 
72.5 — — — — 
343.9 - 40.1 42.4 
658.5 - 192.9 203.3 
3844.2 — — — — 
1542.4 — — — — 
237.3 — — — — 
136.5 — — — — 
194.5 — — — — 
252.1 — — — — 
3039.3 — — — — 
1511.8 — — — — 
293.6 — — — — 
416.5 — — — — 
13.1 - - 1011.5 1045.2 
1248.6 164.7 951.6 
336.0 — — 
1301 





































WHEAT FEED SOYBEANS COTTON 
GRAINS SEED 


































1112.6 25.1 25.9 
1302 






















































































































































S0LN.56 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 











































































































































































































S0LN.56 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) . OF F.U.) OF F.U.) OF F.U.) 
1 127.6 — — — 
2 - 4391.8 - - — 
3 
A 
593.2 3556.2 224.2 - -
*r 
5 - - - 12.1 12.8 
6 — 546.3 - 123.4 133.2 
7 1642.4 16077.4 2635.4 — -
8 — 2212.7 - . - — 
9 2700.6 11198.2 447.2 - -
10 3148.1 44268.0 8360.8 - . — 






12 7599.6 5191.4 — 2069.8 2088.6 
13 11104.2 8714.5 69.6 — — 
14 8041.1 996.0 7.7 — — 
15 3844.2 — — — 
16 3339.0 8.1 — - — 
17 194.5 — — 685.3 508.0 
18 252.1 - — — -
19 5555.4 — — — — 
20 497.1 1112.6 - 1104.4 1126.4 
U.S. 50143.1 98614.1 13570.4 3995.7 3870.0 
1307 
S0LN.56 CROP PRODUCTION BY CONSUMING REGIONS 
REG. SILAGE 





































































Appendix M.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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204.7 1008.5 6495.7 
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GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND OR IDLE LAND 
































































































U.S. 4989.1 49196.5 21356.9 
1312 




































































Appendix M.3. Livestock Activities and 





































































































































2 0  
L.S, 










































































































23299.6 6 6 6 . 1  
415.9 

















































































































































S0LN.56 USE OF EXOGENOUS CONCENTRATES 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l  C0NC.-2 CCNC.-3 C0NC.-4 
(1000 TONS ( lOCO TONS (1000 TONS (1000 TONS 
OF F.U.)  OF F.U.)  OF F.U.)  OF F.U.)  
1  -  60.7 -  1018.6 
2 — 690.7 — — 
3  — 556.4 — — 
5  -  -  397.9 
7 — 357 * 8  — — 
9  833.3 259.3 
10 -  165.7 
11 -  -  5059.7 
12 -  -  7607.8 
13 — 318.6 — — 
14 — 135.5 — — 
15 — 55.6 — — 
16 — 40.7 — — 
17 -  -  932.0 
18 -  12.2 -  722.3 
19 -  76.8 
20 -  1852.0 
U.S.  833.3 2730.0 2784.0 14806.2 
1322 



























































9 .5  
COTTON SEED 
(1000 TONS 











Appendix M.5. Transportation Activities 
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12 FCRT WORTH 
12 FCRT WORTH 
12 FCRT WORTH 
13 GRAND ISLAND 










2  SCPANTCN 
1  il  OS TON 
3  RICHKOND 
4 ATLANTA 
5  TAK.PA 
6  NASHVILLE 
11 JACKSON 




20 SAN FRANCISCO 
1  BOSTON 
8  LANSING 
19 PORTLAND 
18 SALT LAKE CITY 
19 PORTLAND 



































(ICCO CWT. F .U.)  
4  ATLANTA 3  RICHMOND — 92.0 
7 COLUMBUS 2 SCF'ANTCN 9449.0 — 
10 BURLINGTON 3  RICHMOND 2285.5 — 
10 BURLINGTON 4 ATLANTA 3359C.1 — 
10 BURLINGTON 8 LANSING 8559.5 -
10 BURLINGTON 11 JACKSON 16896.C — 
10 BURLINGTON 12 FORT WCRTH 85.0 -
12 FORT WORTH 4  ATLANTA - 20289.3 
12 FCRT WORTH 6  NASHVILLE - 15774.3 
12 FCRT WORTH 11 JACKSON - 3595.7 
12 FORT WORTH 16 DENVER 1559.7 
1326 





9  MINNEAPOLIS 
9  MINNEAPOLIS 









13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 







2  SCKANTCN 
2 SCRANTCN 
11 JACKSON 
20 SAN FRANCISCO 
1  BOSTON 
2 SCRANTCN 
3 RICHMOND 
4  ATLANTA 
5  TAKPA 
6  NASHVILLE 
8  LANSING 
12 FORT WCRTH 
16 DENVER 
17 PHCENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
19 PORTLAND 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
LEVEL 
PORK 




























6  NASHVILLE 
7  C0LUM3US 
9  MINNEAPOLIS 
9 MINNEAPOLIS 





12 FCRT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 









1  BOSTON 
4 ATLANTA 
7  COLUMBUS 
8  LANSING 
6 NASHVILLE 
10 BURLINGTON 
13 GRAND ISLAND 
14 ABERDEEN 
13 GRAND ISLAND 
4 ATLANTA 
10 BURLINGTON 
20 SAN FRANCISCO 
13 GRAND ISLAND 
16 DENVER 
20 SAN FRANCISCO 
iO BURLINGTON 
17 PHOENIX 
9  MINNEAPOLIS 
18 SALT LAKE CITY 
19 PORTLAND 



























S0LN.56 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG. CITY RtG.  CITY CALVES Y%LGS 
NO. NO. ( ICCC HEAD) 
18 SALT LAKE CITY 20 SAN FRANCISCO 209.  
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12 FORT WORTH 
12 FCRT WORTH 


















20 SAN FRANCISCO 






























5  TAMPA 
6  NASHVILLE 
6  NASHVILLE 








12 FCRT WORTH 
12 FCRT WORTH 
12 FCRT WORTH 
13 GRAND ISLAND 






2  SCRANTCN 
1  BOSTON 
2  SCRANTCN 
1  EOSTCN 
2 SCRANTCN 
7  COLUMBUS 
2  SCRANTCN 
1  BOSTON 
2 SCRANTCN 
3  RICHMOND 
6 NASHVILLE 
7  COLUMBUS 
8  LANSING 
2 SCRANTCN 
5  TAMPA 
8  LANSING 
20 SAN FRANCISCO 
2 SCRANTCN 
8 LANSING 
7  COLUMBUS 










































18 SALT LAKE CITY 




9  MINNEAPOLIS 
2  SCRANTCN 
19 PORTLAND 



























Appendix M.6. Shadow Prices 
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S0LM.56 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
1  -  -  0.41 -
2 -  2.96 
4 — 18.58 — — 
5  -  15.98 
6 -  11.89 
7 — — 8•60 — 
9 -  1.53 
10 -  1.95 
1 1  —  —  —  —  
1 2  —  —  —  —  
13 — — — — 
14 — 2 .29 — — 
15 — — — — 
16 — — — — 
17 0.62 -  -  -
1 8  —  —  —  —  
19 -  0.12 
20 — — — — 
2 1  —  —  —  —  
22 — — — — 
23 — — 0 .18 — 
24 — — 5 .44 — 
25 -  8.92 -  5.04 
26 -  10.40 -  0.79 
27 -  -  0.33 
28 — — 4 .37 — 
29 — — — — 
30 — — — — 
31 — — — — 
32 — — — — 
33 — — — — 
34 — — — — 
35 -  6.62 1.83 
36 — — 0 .23 ~ 
37 -  3-79 5.97 
38 -  6.40 
39 -  10.42 
40 -  0.97 
1334 
SOLN.56 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. {$/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
41 — — — — 
42 — — — — 
43 — — — — 
44 -  2.33 
45 — — — — 
46 -  10.76 
48 ^  — 
49 -  1.55 -  0.86 
50 — — — 0 .94 
51 -  5.78 
52 
53 — 4 .08 — — 
54 — 5 .85 — — 
55 — 0 .92 — — 
56 -  10.93 
57 -
58 -  4.99 
59 -
60 — 11.04 — — 
61 -  1.15 -  0.54 
62 -  1.21 -  0.54 
63 -  1.73 -  0.54 
64 — — — 0 .41 
65 — — — 0 .44 
66  — — — 
6 Q — — — — 
69 — — — — 
7 0 — — — — 
71 — 2 .64 — — 
72 — 4 .45 — — 
73 — 5 .93 — — 
74 — 8 .59 — — 
75 — — — — 
76 -  5.12 
77 — — — — 
78 ~ — — — 
7  9  — — — — 
8 0 * "  — '  —  —  
1335 
S0LN.56 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
81 - - — -
82 - - — -
83 — - — — 
84 — - 0.44 — 
85 - 5.71 — — 
86 — 7.17 - -
87 — - - -
88 - 3.04 - -
89 22.01 4.31 - -
90 — - - — 
91 26.24 4.61 — — 
92 93.45 17.02 - -
93 35.70 - 2.19 — 
94 89.05 4.21 - -
95 7.92 - - -
96 - - 1.30 -
97 15.01 3.49 " — -
98 — 5.16 — — 
99 29.00 1.44 — — 
100 41.22 7.33 - — 
101 - 4.89 - 1.50 
102 — — — 1.15 
103 - - - 1.31 
104 — - - 1.83 
105 - - — -
106 — - 7.09 -
107 — - - -
108 — 6.00 — — 
109 — 5.45 — — 
110 — — - -
111 - 9.36 — — 
112 — - - 2.24 
113 — 22.30 — 4.40 
114 - 21.30 0.06 6.63 
115 — 14.07 0.85 6.94 
116 — 15.08 8.13 6.34 
117 310.26 - 13.19 9.34 
118 — - - — 
119 — - - — 
120 - — — — 
1336 
S0LN.56 SHADOW PRICES 
AREA LANC-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
1 2 1  —  —  —  —  
122 -  2.40 -  5.12 
123 — — — — 
124 -  6.37 3.01 
125 5.62 -  -  -
126 20.02 - - -
127 — — — — 
128  — — — — 
129 -  -  1.19 
130 48.13 -  7.94 
131 — -  9.09 — 
132 28.06 -  -  -
133 63.01 3.00 
134 -  19.73 23.67 
135 -  47.01 
136 21.70 24.15 
137 13.87 0.86 -  5.51 
138 -  5.45 
139 — — — — 
140 — — — — 
141 — — 0 .24 — 
142 — — 15.36 — 
143 — — — — 
144 — — — — 
145 — — — — 
146 — — — 0 .79 
147 — — — — 
148 — — — — 
149 — — — — 
150 — — — — 
151 — — — — 
152 — — — — 
153 — 9 .72 — — 
154 -  -  14.72 
155 — — — — 
156 -  18.47 -  1.99 








































— 6 .60 
11.47 
































































































2 .88  
2.53 

















S0LN.56 SHADOW PRICES 
REG. BEEF YEARLINGS BEEF BEEF 
NO. CALVES GRADE-I  GRADE-2 
($/HEAD) {$/HEAD) ($/CARCASS ($/CARCASS 
CWT.)  CWT.)  
1  58.25 100.25 143.72 26.28 
2 57.64 96.52 143.58 26.01 
3  56.33 92.70 143.50 25.18 
4 59.81 89.59 143.18 24.33 
5  55.04 88.37 143.77 24.00 
6 59.15 90.31 142.92 24.34 
7 56.09 95.73 142.97 25.30 
8 56.57 96.89 142.77 25.53 
9 58.54 92.49 141.54 24.45 
10 59.09 96.60 141.74 24.50 
11 56.92 89.74 142.56 23.97 
12 57.61 94.42 141.77 23.47 
13 61.97 91.75 141.44 23.87 
14 60.41 89.33 141.09 23.79 
15 56.70 90.12 140.37 24.48 
16 61.89 95.88 140.88 24.34 
17 58.05 93.86 140.22 25.49 
18 61.32 92.11 140.38 25.02 
19 61.25 100.37 142.09 26.20 
20 64.50 104.36 140.67 26.75 
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S0LN.56 SHADOW PRICES 
REG- PORK FLUID MILK MFTD. MILK 
NO. ($/CWT.)  ($/CWT.)  ($/CWT. FLUID 
MILK EQUIV.)  
1  14.82 2.10 1.67 
2 14.71 1.70 1.63 
3  14.65 1.54 1.54 
4 14.48 1.46 1.46 
5 14.92 2.06 1.57 
6 14.21 1.45 1.45 
7 13.88 1.52 1.52 
8 14.09 1.57 1.57 
9 13.15 1.43 1.43 
10 13.30 1.47 1.47 
11 14.62 1.45 1.45 
12 14.72 1.39 1.39 
13 13.47 1.58 1.55 
14 13.35 1.48 1.48 
15 14.12 1.70 1.64 
16 14.46 1.48 1.48 
17 15.25 2.07 1.59 
18 14.93 1.82 1.60 
19 15.34 2.05 1.71 
20 15.86 1.89 1.68 
1341 













































































APPSrIDIX II. 1954 MODEL, SOLUTION 
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Appendix N.l. Land in Production and Crop Output 
1344 































































































































































































































































































S0LN.71 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 — — — 16.4 
125 - - - 71.4 
126 — — — 513.0 
127 177.9 - - -
128 240.0 - - -
129 - - - 74.8 
130 - - - 740.0 
131 128.0 - - -
132 - 20.1 — — 
133 — 162.2 — — 
134 — — — — 
135 - 0.5 
136 161.1 - - — 
137 52.9 - - -
138 - 18.7 
139 460.9 - - -
140 - 1096.3 469.9 14.1 
141 — — — — 
142 — — — 0.6 
143 - 1380.0 - 4.9 
144 — — — — 
145 — — — — 
146 — — — 164.7 
147 — — — 120.2 
148 293.2 - - 34.9 
149 260.5 - - -
150 — — - — 
151 — — - -
152 972.3 - - -
153 728.0 - - -
154 — — - — 
155 286.7 — — — 
156 771.9 - - -
157 - 1365.2 - 42.5 
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S0LN.71 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY 
NO. (1000 ACRES) (1000 ACRES) 
1 - 466.3 
2 - 1203.2 
3 - 37.7 
4 - 142.7 
5 - — 
6 — — 
7 - — 
8 - — 
9 24.5 607.3 
10 - — 
11 — — 
12 - — 
13 - — 
14 - — 
15 14.5 530.4 
16 3.0 151-2 
17 9.9 44.7 
18 - — 
19 — — 
20 9.1 398.3 
21 - 416.7 
22 — 1631.9 
23 11.7 — 
24 - 41.8 
25 — — 
26 383.0 408.4 
27 — 492.1 
28 10.9 — 
29 - 300-4 
30 26.9 — 
31 16.3 — 
32 77.9 1577-0 
33 310.7 1409-8 
34 7.1 — 
35 - 88-6 
36 10.9 — 
37 77.9 177.6 
38 108.5 556.7 
39 14.0 307.5 
40 159.7 568.2 
41 244.3 1306.8 
WILD HAY 
(1000 ACRES) 






























































































































S0LN.71 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 — — 42.6 
84 — — 24.3 
85 — — 41.5 
8 6  —  —  8 . 8  
87 - 572.3 129.8 
88 - 220.1 20.4 
89 - 62.6 9.9 
90 - 689.7 47.0 
91 - 209.4 8.3 
92 -
93 - 2.6 
94 - -
95 — — 0.4 
96 - 0.2 
97 16.6 - 34.2 
98 - - 0.2 
99 - 34.6 
100 - - 17.6 
101 - - 207.7 
102 - - 169.4 
103 - - 82.4 
104 3.5 591.5 6.8 
105 - - 57.0 
106 — — 17.4 
107 68.5 354.5 1.7 
108 — — 3-3 
109 2.9 111.9 1.6 
110 - 651.4 67.0 
111 - 506.2 26.5 
112 - - 1.9 
113 - 247.0 11.8 
114 - 52.5 5.9 
115 - 165.2 5.6 
116 - 518.2 6.2 
117 - 843.3 5.6 
118 18.7 766.9 
119 - 558.5 
120 - 773.7 
121 - - 8.0 
122 - - 30.2 


































S0LN.71 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 
















— 66.2 — 
71.5 834.2 
24.8 522.8 8.2 





























































FEED GRAINS SOYBEANS COTTON 












0 . 1  
152.2 
0.5 













































S0LN.71 LAND IN PRODUCTION BY CONSUMING REGIONS 
SILAGE TAME HAY WILD HAY 








428.7 2397.8 15.0 
2240.0 8370.5 754.3 
1921.9 7953.8 159.4 
1232.2 132.2 
276.3 1773.9 504.0 
661.1 3575-2 3674.7 
146.4 534.8 5112.8 
40.2 2170.0 826.1 
293.2 1172.9 540.5 




7945.3 53785.8 12411.2 
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FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) 
2916.4 - -
71.5 - - -
759.9 — — — 
434.6 — — — 
359.1 - - -











































































































FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS) 





































S0LN.71 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
83 586.7 - - — — 
84 1024.0 — — - — 
85 1667.9 — - — — 
86 54.0 1432.5 — — — 
87 - — - — — 
88 1084.7 - — - -
89 - 833.6 - 4.4 4.9 
90 — - — — -
91 623.1 — - 46.8 52.4 
92 - 1756.0 — 135.4 143.0 
93 416.2 - - 122.8 130.7 
94 - 461.9 — 180.6 191.2 
95 104.9 — — - -
96 - 68.9 - - -
97 — 178.5 — 177.5 188.4 
98 - — — — — 
99 — - - 22.9 24.1 
100 — 326.4 — 104.3 109.7 
101 953.4 — — — -
102 591.8 0.1 — - — 
103 - — - - -
104 — — — - -
105 — — - - -
106 565.2 — — - -
107 — 94.3 — — — 
108 — — — - — 
109 — . — — 42.5 44. 1 
110 — — - — -
111 — 0.1 — - — 
112 236.8 — - - -
113 1269.9 - — — -
114 279.9 512.5 — - -
115 115.7 — — - — 
116 — - — - -
117 — 144.1 — 425.1 439.3 
118 - - — - -
119 — - — - -
120 — - — 189.8 202.2 
121 675.3 — — 431.8 469.9 
122 210.0 - - - -
123 — — — - — 
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WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 






































2 . 6  
0 . 1  




873.7 19.0 19.7 
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S0LN.71 CROP PRODUCTION BY PRODUCING AREAS 
AREA SILAGE 




































































































































































































































(1000 TONS OF 
HAY EQUIV.) 


























































































































































































S0LN.71 CROP PRODUCTION BY PRODUCING AREAS 
AREA SILAGE 
































































S0LN.71 CROP PRODUCTION BY CONSUMING REGIONS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F-U.) OF F.U.) 
lQ-1 
93.5 2302.6 448.7 24.4 25.9 
1561.3 391.0 421.4 
3072.6 464.2 127.8 138.3 




















0 .1  
94.3 
0 .2  


























































































WILD HAY ROUGHAGE 
























Appe.îdix N.2. Land Converted from the More 
Intensive to Less Intensive 























LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
COTTON LAND 
TO GRAIN LAND 
(1000 ACRES) 
COTTON LAND 
TO HAY LAND 
(1000 ACRES) 
COTTON LAND 






0.0 244.8 860.1 
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GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND OR IDLE LAND 






































































S0LN.71 IDLE LAND BY CONSUMING REGIONS 
COTTON LAND GRAIN LAND TAME HAY LAND 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
107.3 















3344.5 24794.7 5155.5 
1368 






















































Appendix N.3. Livestock Activities and 
Excess Livestock Capacity 
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SCLN.71 FED BEEF ACTIVITIES 
REG. TOTAL 
















































S0LN.71 FED BEEF ACTIVITIES 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE ON SILAGE NO SILAGE 











12 — — — — 
13 — — — — 
14 — — — — 
15 - - 299.0 
16 - - - 591.0 
17 - - 405.0 
18 - - 151.0 
19 - - 158.0 
20 — — — 1103.6 
U.S. — — — 2707.6 
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Appendix IT.4. Transfer Activities 
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S0LN.71 ROUGHAGE AND KILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (ICOO CWT.) 
1 2352.4 




6 3243.5 1691.5 
7 5487.9 64213.4 
8 3474.3 34319.2 
9 15965.2 245492.5 
10 12081.8 8723C.2 
11 1072.7 
12 2377.2 
13 9058.3 27160.6 
14 4355.2 
15 4605.8 20234.5 
16 2764.3 6742.3 
17 1369.7 
18 1462.8 2267.4 
19 2503.4 
20 5039.2 24805.7 
U.S. 91885.7 564065.0 
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SGLN.71 GRAIN USED FCR FEEC 
WHEAT FEED GRAINS SOYBEANS COTTON SEED 
(1000 TCNS (ICCC TCNS (ICCC TC.NS (ICOC TONS 
CF F.U.) CF F.U.) CF F.L.) CF F.U.) 
— 4246.C — — 
2449.S 452.0 431-7 
3424.3 557.3 
459.7 -  0.1 




23737.5 4314.1 125.5 
— — — 377.4 
2085.9 -  718.2 
8124.2 1351.C 
3599.1 311.0 
1247.6 -  -  -
IGC1.8 94.2 65.3 
— — — 42.5 
148.2 — — — 
— 71C.4 — 444.1 
2397.6 69916.8 13833.7 2824.5 
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Appendix N.5. Transportation Activities 
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SGLN.71 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG .  CITY REG .  CITY WHEAT FEED 
NO. NO. GRAINS 
(1000 CWT. F.U. 
4 ATLANTA 3 RICHMOND 15755.3 — 
4 ATLANTA 5 TAMPA 3106.7 -
6 NASHVILLE 11 JACKSON - 14378.9 
7 COLUMBUS 1 BOSTON - 1061.7 
7 COLUMBUS 2 SCRANTON - 44820.7 
7 COLUMBUS 3 RICHMOND - 9805.9 
7 COLUMBUS 4 ATLANTA - 2185.2 
7 COLUMBUS 5 TAMPA - 9297.1 
8 LANSING 1 BOSTON 14440.4 -
8 LANSING 2 SCRANTON 98559.9 -
10 BURLINGTON 8 LANSING - 47913.3 
12 FORT WORTH 11 JACKSON 8066.4 -
13 GRAND ISLAND 6 NASHVILLE 8578.7 — 
13 GRAND ISLAND 8 LANSING 54067.2 -
14 ABERDEEN 8 LANSING 10452.4 — 
15 HELENA 17 PHOENIX 2009.8 — 
15 HELENA 18 SALT LAKE CITY 3225.2 — 
15 HELENA 19 PORTLAND 6436.7 -
15 HELENA 20 SAN FRANCISCO 14617.7 — 
1381 










12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 





















































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 

















12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
17 PHOENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
15 HELENA 
19 PORTLAND 
























































13 GRAND ISLAND 
20 SAN FRANCISCO 
11 JACKSON 
13 GRAND ISLAND 
13 GRAND ISLAND 
12 FORT WORTH 
20 SAN FRANCISCO 
20 SAN FRANCISCO 










































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 















12 FORT WORTH 
14 ABERDEEN 
20 SAN FRANCISCO 
6 NASHVILLE 
11 JACKSON 
12 FORT WORTH 
17 PHOENIX 
18 SALT LAKE CITY 






































4 ATLANTA 1 BOSTON - 4144.1 
4 ATLANTA 2 SCRANTON - 1766.3 
5 TAMPA 1 BOSTON - 73.4 
9 MINNEAPOLIS 2 SCRANTON 777.0 -
9 MINNEAPOLIS 8 LANSING - 1627.6 
10 BURLINGTON 1 BOSTON 4008.7 -
10 BURLINGTON 2 SCRANTON 2045.0 — 
10 BURLINGTON 3 RICHMOND 2425-2 -
10 BURLINGTON 4 ATLANTA 934.9 -
10 BURLINGTON 7 COLUMBUS 2518.4 -
10 BURLINGTON 8 LANSING 2789-7 -
11 JACKSON 2 SCRANTON - 7779.4 
12 FORT WORTH 3 RICHMOND - 2681.1 
12 FORT WORTH 6 NASHVILLE - 1033.8 
12 FORT WORTH 7 COLUMBUS — 1638.4 
12 FORT WORTH 20 SAN FRANCISCO — 6579.8 
13 GRAND ISLAND 2 SCRANTON 8037.0 5267.5 
13 GRAND ISLAND 7 COLUMBUS — 3590.8 
13 GRAND ISLAND 10 BURLINGTON - 3628.1 
14 ABERDEEN 4 ATLANTA 725.3 — 
14 ABERDEEN 6 NASHVILLE 1511.9 
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18 SALT LAKE CITY 










































































S0LN.71 SHADOW PRICES 
LANC-1 LAND-2 LAND-3 LAND-4 
($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 




— 9.53 — — 
8.89 
— 6.30 — — 
—  —  0 . 1 6  —  
2.65 — " — — 
6 .22  — — — 
15.11 0.29 
14.69 - 0.13 
1.23 - 0.84 
12.32 5.03 
— 1.68 — — 
21 .81  -  1 .00  
3.92 - - -
— — 0.66 — 
12.21 3.55 
11.03 3.56 0.59 
6.78 8.40 - 4.49 
5.91 - 6.15 5.25 
3.22 0.09 
— 0.99 — — 
2.55 0.39 
— 3.59 — — 
— 0.06 — — 





















































S0LN.71 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LANO-4 
($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
2.27 5.80 
- - - 3.31 
2.26 2.81 4.68 
6.48 3.12 4.45 
2.31 3.36 
































































S0LN.71 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
81 — — — 1.45 
8 2  —  —  —  1 . 6 1  
83 - 0.04 - 1.56 
84 - 2.16 - 1.65 
85 - 2.10 - 1.73 
86 -  2 .28  -  0.01  
87 - - 0.61 4.42 
88 - 2.87 0.15 3.35 
89 3.39 0.62 - 4.24 
90 - 0.88 3.56 
91 2.75 1.75 0.55 3.35 
92 39.34 7.73 
93 7.61 1.58 - 1.80 
94 24.89 2.79 
95 - 0.82 - 2.68 
96 — 0.49 — 4.31 
97 7.92 0.61 - 4.16 
98 - - 3.14 
99 13.16 - - 3.51 
100 13.48 4.59 - 3.82 
101 - 1.04 - 3.71 
102 - 0.02 - 3.84 
103 — — — 3.63 
104 — — 0.56 4.07 
105 - - - 0.01 
106 - 1.29 - 3.11 
107 - - 0.63 2.19 
108 - - - 0.17 
109 2.03 - 5.36 3.49 
110 - - - 2.11 
111 - - 0.04 6.11 
112 - 2.01 - 5.74 
113 - 6.03 1.22 5.15 
114 - 4.09 2.71 7.64 
115 - 2.71 1.16 6.03 
116 -  -  2.16 8.28 
117 72.56 - 5.32 8.20 
118 — — — — 
119 — — 2.74 — 







































S0LN.71 SHADOW PRICES 
LAND-1 LAND-2 LAND-3 LAND-4 
($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
29.26 0.46 - 4.78 
1.00 - 4.57 
- - - 4.28 
4.36 — — — 
4.06 - - 3.37 
1.18 - - 3.74 
— 3.31 — 4.16 
3.32 - 4.42 
7.80 - - 3.04 
35.70 . - 4.35 




— — — 5.32 
19.37 
0.27 - 4.90 
— 0.63 — — 
— — 1.47 — 
0.23 0.59 
— — 0.30 — 
2.23 - 8.60 
8.32 0.21 
— — — 4.94 
— — — 3.34 
8.75 - - 5.24 
26.03 - - 3.94 
3.51 0.20 - 3.93 
—  -  -  1 . 2 1  
— — — 0.67 
10.56 2.33 2.83 
19.05 - 0.53 
— — 7.69 7.64 
5.30 - 4.93 
21.22 - 2.85 

























































1 1.50 1-86 1.67 2.51 
2 1.43 1.85 1.62 3.20 
3 1.39 1-91 1.62 2.88 
4 1.25 1-94 1.49 2.60 
5 1.38 2-01 1-59 2.77 
6 1.26 1-63 1-41 2.51 
7 1.26 1.39 1-43 2.60 
8 1.25 1.65 1.55 2.79 
9 0.98 1.29 1.24 2.25 
10 1.14 1.17 1.28 2.36 
11 1.09 1.80 1.49 2.33 
12 0.95 1.44 1.51 2.04 
13 0.84 1.18 1.24 2.28 
14 0-81 1.04 1.12 2.06 
15 0.77 1.39 1.50 2.44 
16 0-97 1.54 1.41 2.53 
17 1-30 1-98 1.85 2.83 
18 0-99 1.70 1.62 2.68 
19 1.08 1-85 1.65 2.01 



























































































































































































































































20.75 24.78 — 
5.68 24.24 — 
18.14 34.03 — 
- 29.31 0.15 
- 25.74 — 
2.14 32.01 — 
9.13 22.25 — 
25.52 35.38 — 
38.25 39.21 -
32.33 32.70 0.24 
27.38 37.71 0.53 
20.79 22.34 -
24.41 15.37 — 
29.36 3.08 -
10.79 7.92 -
6.24 18.85 — 
_ 
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APPENDIX 0. 1954 MODEL, SOLUTION 72 
9.9lHU9n 7? 






Figure 0.1. Qeographio locations and acreage of grain and cotton production for 
195^ model, solution 72 
Solution 72 
500 thousand Lets than 500 




Figure 0.2. Geographic locations and acreage of harvested roughage production for 
1954 model, solution 72 
Solution 72 
Idle land - U.S. total (thousand acres) 
Total - 116,065.0 
Pasture - 82,606.1 
Hay - 6,510.7 
Cotton and grain - 26,948.2 
Figure 0.3. Geographic locations of Idle land 
*894.5 






18327. e 81.0 








1954 model, solution 72 






1070.0 984.0 0 
2468.2 
0 2086.4 461.6 7 \2780.0 
0 
1260.0 
0 294.7 4080.0 459.6 
897.3 
II 0 









Livestock - U.S. total (thousand head) 
Milk cows - 18,977.8 
Beef cows - 24,101.3 
Figure 0.4. Geographic locations and numbers of milk cows and beef cows — 1954 







Livestock - U.S. total (thousand head) 
Cattle on feed - 10,679.0 
Yearlings - 11,863.8 
Hogs - 124,891.7 (thousand hundredweight) 
Figure 0.5. Geographic locations and level of production for fed cattle, yearling 








Figure 0.6. Interregional flows of wheat and feed grains — 1954 model, solution 
72 (1,000 hundredweight of feed units) 
Solution 72 




Figure 0.7. Interregional flows of soybean meal and cottonseed meal — 195^ 
model, solution 72 (1,000 hundredweight of feed units) 
Solution 72 
Origin Amount {•Destination 
Pork 









Figure 0.9. Interregional flows of feeder calves and yearling feeder calves 









Figure 0» 10. Interregional flows of manufactured milk products and whole fluid milk 
-- 1954 model, solution 72 (1,000 hundredweight) 
Origin Amount ^Destination 
Beef 
Figure 0.11. Interregional flows of beef. Grade 1 — 195^ model, solution 72 
(1,000 hundredweight) 
Origin Amount ^Destination 
Other Beef 
Figure O.I'd, Interregional flows of beef. Grade 2 -- 1954 model, solution 72 
(1,000 hundredweight) 
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Appendix 0.1. Land in Production and Crop Output 
l4ll 











































































































































S0LN.72 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 







































S0LN.72 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 720*0 — — — 
84 2354.0 - - -
85 5653.8 — — — 
86 — 3383.1 — — 
87 — — — — 
88 2645.6 — — — 
89 — — — 73.3 
90 — — — — 
91 1917.3 - - 703.6 
92 - 2373.0 - 799.1 
93 1771.1 - - 1766.5 
94 - 1112.9 - 1687.9 
95 403.5 — — — 
96 — — — — 
97 — — — 2178.4 
98 — — — — 
99 - - 233.2 
100 - 546.8 - 868.9 
101 3813.7 -
102 — 0.1 — — 
103 — — — — 
104 — — — — 
105 — — — — 
106 2568.9 — — — 
107 — 0.2 — — 
108 — — — — 
109 - - - 281.3 
110 — — — — 
1 1 1  -  0 . 1  
112 446.7 - - -
113 2396.0 - - -
114 708.6 759.2 
115 316.9 - - -
116 — — — — 
117 - 132.9 - 1182.4 
118 — — — — 
119 — — — — 
120 - - - 958.4 
121 1047.0 - - 2379.2 
122 338.7 - - -
123 — — — — 
I4l4 
S0LN.72 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
124 - - - 16.4 
125 — - - 71.4 
126 - - — 320.4 
127 177.9 - — — 
128 240.0 — — — 
129 - — — 74.8 
130 - — - 740.0 
131 128.0 — — — 
132 — 20.1 - -
133 — 162.2 - -
134 . - — — -
135 — — — — 
136 161-1 — — — 
137 52.7 — - — 
138 - 23.5 - — 
139 1322.1 — — — 
140 . — 1044.0 447.4 14.1 
141 - - - — 
142 — — — 0.6 
143 — 816.6 — 4.9 
144 - - — — 
145 — — — — 
146 — — 164.7 
147 — — — 120.2 
148 293.2 — - 34.9 
149 260.5 - — — 
150 — — — — 
151 — — — — 
152 972.3 — — — 
153 728.0 — — — 
154 — — — 2.5 
155 286.7 - — — 
156 771.9 — — — 
157 634.4 730.8 — 42.5 
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S0LN.72 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 — 466.3 — 
2 - 1316.2 
3 - 37.7 
4 - 142.7 
5 — 114.8 — 
7 — — — 
8 •• — 
9 24.5 607.3 
10 — — — 
11 — — — 
12 
13 — — — 
14 — — — 
15 9.0 329.5 
16 3.0 151.2 
17 34.2 154.6 
18 — — — 
19 — — — 
20 9.1 398.3 
21 26.9 310.4 
22 - 1525.7 
23 11.7 
24 12.9 41.8 
25 - 0.8 
26 383.0 408.4 0.9 
27 — — — 
28 10.9 
29 - 300.4 
30 6.6 — — 
31 — — — 
32 80.1 1620.4 
33 371.0 1768.7 
34 — — — 
35 — — — 
36 10.9 
37 77.9 177.6 
38 204.4 968.5 
39 14.0 307.5 
40 159.7 568.2 2.5 





























































































































































SQLN.72 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
— — 42.6 
24.3 
41.5 






— — 2 .6  
— — 0.4 
— — 0.2 
34.2 
— — 0.2 
— — 34.6 
25.8 - 17.6 
207.7 
— — 169.4 
82.4 
3.5 591.5 6.8 
17.4 
41.2 280.6 1.7 
—  1 . 6  
— 168.4 67.0 
171.4 26.5 







































































































































FEED GRAINS SOYBEANS COTTON 












0 .1  
0 .2  































































































































































FEED SOYBEANS COTTON 
GRAINS SEED 
(1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) 
2916.4 — — 
71.5 
759.9 






























































































S0LN.72 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
































































































FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS) 



































S0LN.72 CROP PRODUCTION BY PRODUCING AREAS 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
124 - — — 1.6 1.7 
125 - - - 7.2 7.6 
126 - - — 26.8 28.2 
127 72.0 — — — — 
128 118.8 — — - — 
129 — — - 4.8 5.1 
130 — - - 123.2 129.9 
131 33.9 — - - -
132 — 7.0 - - — 
133 - 132.2 — - — 
134 - - — — — 
135 - - - — — 
136 176.4 — — — — 
137 31.9 — — - — 
138 - 12.7 — - — 
139 1018.0 — - — — 
140 - 913.5 391.5 2.4 2.6 
141 - - — — — 
142 - — — 0.1 0.1 
143 — 751.3 - 0.7 0.8 
144 - — — - -
145 - - — — -
146 - — — 27.1 29.2 
147 - — — 19.3 20.7 
148 151.0 - — 2.7 3.0 
149 96.4 — — - — 
150 — — — - -
151 - — — - — 
152 948.0 — — - — 
153 629.7 — — - -
154 - — — 0.8 0.7 
155 150.5 — — - — 
156 629.1 — —• - -
157 320.4 467.7 - 19.0 19.7 
r 
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S0LN.72 CROP PRODUCTION BY PRODUCING AREAS 
AREA SILAGE 






























































































































































































































(1000 TONS OF 
HAY EQUIV.) 
























































































































































































































S0LN.72 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 




— — 0.5 0.5 
1129.8 42.0 - 448.7 
—  —  0 . 6  0 . 6  
721.1 - - 259.6 
147.0 943.7 - 996.6 
— — 1 .6  1 .6  
41.2 41.2 
976.6 243.7 - 595.3 
6508.5 6986.3 - 9329.4 
1871.2 - 1871.2 
236.0 - 236.0 
— 94.6 — 94.6 
263.6 - - 94.9 
232.0 844.1 7.0 934.6 
— — 45.6 45.6 
26.7 26.7 
— — 45.5 45.5 
— — 78.6 78.6 
913.7 913.7 
— — 3.1 3.1 
502.2 2190.6 296.2 2667.6 
391.4 391.4 
82.0 318.6 10.4 358.6 
231.2 231.2 
2.5 346.6 349.1 
110.8 110.8 
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S0LN.72 CROP PRODUCTION BY CONSUMING REGIONS 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED . LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - 12.7 - - -
2 1623.5 4110.9 - - -
3 93.5 2256.8 427.3 24.4 25.9 
4 1561.3 - , — 391.0 421.4 
5 - - - 0.1 0.1 
6 - 2554.4 464.2 142.7 154.6 
7 1024.5 16112.1 — - -
8 3192.6 - — - -
9 704.7 7321.6 546.1 - -
10 1749.4 31907.0 9087.2 125.5 135.5 
11 917.2 118.0 225.3 933.0 1007.7 
12 2701.1 2668.8 - 959.3 1013.2 
13 3826.6 8371.6 2566.4 - — 
14 449.3 4057.4 969.8 — -
15 2138.1 0.1 — - -
16 1194.9 0.1 - — -
17 — — - 43.3 44.8 
18 150.5 0.1 - - -
19 2294.5 512.5 - — -
20 496.8 548.1 - 444.1 458.9 

































(1000 TONS OF 
HAY EQUIV.) 
976.6 243.7 — 595.3 
6508.5 10415.3 — 12758.4 
231.5 2598.7 — 2682.1 
133.3 1587.1 — 1635.1 
215.9 177.8 — 255.5 
434.3 2148.5 — 2304.9 
7656.3 7454.4 — 10210.7 
3690.7 3399.2 13.8 4741.7 
33012.3 18530.4 829.2 31244.0 
16841.8 12238.4 169.9 18471.4 
331.2 1385.0 141.4 1645.7 
1992.9 3148.0 544.1 4409.6 
4596.3 6176.1 2921.2 10752.0 
704.8 2149.8 3871.4 6274.9 
535.9 3556.1 715.7 4464.7 
2928.1 2794.0 432.9 4281.0 
229.0 1262.3 13.7 1358.4 
— 477.1 269.2 746.3 
- 971.8 376.3 1348.1 
- 6137.9 127.2 6265.1 
81019.5 86851.8 10426.0 126444.7 
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Appendix 0.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1432 
























TO GRAIN LAND 
(1000 ACRES) 
COTTON LAND 












U.S. 0.0 60.5 3751.6 
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S0LN.72 LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
REG. GRAIN LAND GRAIN LAND HAY LAND CROP LAND TO 
NO. TO TO TO HAY, PASTURE 
HAY LAND PASTURE LAND PASTURE LAND OR IDLE LAND 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 - — — 189.7 
2 154.0 - — 154.0 
3 - - - 2826.9 
4 - 4948.0 - 6170.1 
5 159.3 - - 612.5 
6 - - - 1596.1 
7 443.9 2738.2 - 3182.1 
8 9.1 632.7 - 641.7 
9 2379.2 5831.5 - 8210.6 
10 - 2666.4 1801.3 2666.4 
11 - 2134.1 988.8 2521.4 
12 - 4459.4 328.9 5499.4 
13 - 7500.9 1412.7 7500.9 
14 - - 2170.8 15817.2 
15 - — 349.5 4698.7 
16 — 608.4 818.2 1691.3 
17 - 150.0 — 1196.3 
18 - - — 283.6 
19 - - - — 
20 - 717.3 160.3 833.7 
U.S. 3145.4 32386.9 8030.5 66292.6 
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Appendix 0.3. Livestock Activities and 

































































10679.0 9019.5 938.0 
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S0LN.72 FED BEEF ACTIVITIES 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE ON SILAGE NO SILAGE 



















































































































































S0LN.72 EXCESS LIVESTOCK CAPACITY 
REG. MILK COWS BEEF COWS FED CATTLE HOGS 
NO. (1000 HEAD) (1000 HEAD) (1000 HEAD) (1000 CWT.) 
1 1096.2 25.0 — 1102.5 
2 1681.8 245.0 - 6119.6 
3 973.7 888.C - 9562.9 
4 1484.0 — — 12577.9 
5 - 1187.0 - 1639.4 
6 1486.4 797.0 — 11821.9 
7 - 799.0 900.0 20815.4 
8 527.1 122.0 — 4500.9 
9 - 486.0 80.5 32154.2 
10 2334.6 3285.5 - 36553.4 
11 2149.0 51.4 — 8400.1 
12 3471.0 - - 11028.8 
13 1734.4 - — 4377.0 
14 1557.0 — — 2584.1 
15 539.5 295.9 — 2226.6 
16 313.1 - 606.2 1800.3 
17 64.3 - . 567.0 449.7 
18 147.2 776.0 211.0 571.3 
19 673.9 1035.0 139.4 1862.7 
20 - 1072.0 1821.0 2232.0 
U.S. 20233.2 11064.7 4325.1 172380.4 
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Appendix 0.4. Transfer Activities 
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S0LN.72 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 





5 174.4 2415.0 
6 1433.6 
7 6729.0 88542.7 
8 3259.3 28696.4 
9 18804.4 349486.2 










20 5523.0 52972.1 
U.S. 86070.0 564065.0 
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S0LN.72 USE OF EXOGENOUS CONCENTRATES 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 T 470.5 -  1426.9 
2 -  541.5 -  2005.1 
7 -  829.3 
9 — — — 3264.1 
10 — — — — 
11 -  - 2329.3 
12 -  -  2313.1 
13 — — — — 
14 — — — — 
15 — 42.1 — — 
16 — — — — 
17 -  158.7 
18 -  27.6 -  282.6 
19 -  -  1190.0 
20 1295.3 -  1977.2 
U.S. 1295.3 1911.0 2135.9 12811.2 
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Appendix 0.5. Transportation Activities 
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(1000 CWT. F.U.) 
4 ATLANTA 3 RICHMOND 15755.3 — 
4 ATLANTA 5 TAMPA 3106.7 -
6 NASHVILLE 11 JACKSON - 14504.5 
7 COLUMBUS 1 BOSTON - 1010.1 
7 COLUMBUS 2 SCRANTON — 71699.5 
7 COLUMBUS 3 RICHMOND - 11800.2 
7 COLUMBUS 4 ATLANTA - 2185.2 
7 COLUMBUS 5 TAMPA - 13102.8 
8 LANSING 1 BOSTON 14440.4 -
8 LANSING 2 SCRANTON 85297.6 — 
10 BURLINGTON 8 LANSING - 46986.8 
12 FORT WORTH 11 JACKSON 8066.4 -
13 GRAND ISLAND 6 NASHVILLE 8578.7 — 
13 GRAND ISLAND 7 COLUMBUS 742.0 — 
13 GRAND ISLAND 8 LANSING 46559.2 . — 
13 GRAND ISLAND 17 PHOENIX — 0
0 t 
14 ABERDEEN 9 MINNEAPOLIS 5966.7 — 
15 HELENA 18 SALT LAKE CITY 1305.2 — 
15 HELENA 19 PORTLAND 6436.7 — 
15 HELENA 20 SAN FRANCISCO 8209.9 — 
16 DENVER 17 PHOENIX 2009.8 — 
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(1000 CWT. F.U.) 
6 NASHVILLE 3 RICHMOND 2868.9 — 
10 BURLINGTON 2 SCRANTON 7129.9 — 
10 BURLINGTON 4 ATLANTA 61067.9 -
10 BURLINGTON 5 TAMPA 731.0 -
10 BURLINGTON 8 LANSING 8390.3 -
10 BURLINGTON 11 JACKSON 6944.6 — 
11 JACKSON 3 RICHMOND - 12491.9 
12 FORT WORTH 4 ATLANTA - 4568.2 
12 FORT WORTH 16 DENVER - 2609.1 
12 FORT WORTH 17 PHOENIX - 2177.6 
13 GRAND ISLAND 11 JACKSON 26636.2 — 
13 GRAND ISLAND 12 FORT WORTH 44.6 — 
14 ABERDEEN 5 TAMPA 1892.8 -
14 ABERDEEN 6 NASHVILLE 287.7 — 
14 ABERDEEN 9 MINNEAPOLIS 11393.5 
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7 COLUMBUS 2 SCRANTON 6162.3 
10 BURLINGTON 1 BOSTON 5193.0 
10 BURLINGTON 2 SCRANTON 13237.7 
10 BURLINGTON 3 RICHMOND 6393.3 
10 BURLINGTON 4 ATLANTA 5731.9 
10 BURLINGTON 5 TAMPA 2187.5 
10 BURLINGTON 6 NASHVILLE 4215.7 
10 BURLINGTON 8 LANSING 4553.5 
10 BURLINGTON 11 JACKSON 4211.5 
10 BURLINGTON 12 FORT WORTH 3958.5 
13 GRAND ISLAND 12 FORT WORTH 3315.3 
13 GRAND ISLAND 16 DENVER 877.8 
13 GRAND ISLAND 17 PHOENIX 869.4 
13 GRAND ISLAND 18 SALT LAKE CITY 484.2 
13 GRAND ISLAND 20 SAN FRANCISCO 6654.5 
14 ABERDEEN 9 MINNEAPOLIS 3828.4 
14 ABERDEEN 15 HELENA 590.8 
14 ABERDEEN 19 PORTLAND 2169.2 
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S0LN.72 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
•  CITY REG 
NO. 




2 SCRANTON 5 TAMPA 698.3 -
3 RICHMOND 4 ATLANTA 151.9 -
7 COLUMBUS 4 ATLANTA 987.5 — 
8 LANSING 6 NASHVILLE 136.8 — 
9 MINNEAPOLIS 10 BURLINGTON 1338.6 -
11 JACKSON 4 ATLANTA 157.8 — 
12 FORT WORTH 4 ATLANTA 1208.0 — 
12 FORT WORTH 10 BURLINGTON 1222.0 -
12 FORT WORTH 13 GRAND ISLAND 102.4 -
14 ABERDEEN 10 BURLINGTON 1085.9 -
15 HELENA 13 GRAND ISLAND 757.3 -
16 DENVER 13 GRAND ISLAND 1072.9 — 
17 PHOENIX 18 SALT LAKE CITY 406.5 -
17 PHOENIX 20 SAN FRANCISCO 372.0 
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2 SCRANTON 1 BOSTON 31746.3 — 
7 COLUMBUS 2 SCRANTON - 8754.8 
7 COLUMBUS 3 RICHMOND - 26740.2 
7 COLUMBUS 4 ATLANTA 23151.9 -
9 MINNEAPOLIS 1 BOSTON . - 35737.1 
9 MINNEAPOLIS 2 SCRANTON - 116797.8 
9 MINNEAPOLIS 4 ATLANTA — 24666.3 
9 MINNEAPOLIS 5 TAMPA - 7176.8 
9 MINNEAPOLIS 6 NASHVILLE - 17496.2 
9 MINNEAPOLIS 10 BURLINGTON - 22213.7 
9 MINNEAPOLIS 11 JACKSON - 18699.1 
9 MINNEAPOLIS 12 FORT WORTH - 29431.7 
9 MINNEAPOLIS 13 GRAND ISLAND - 13599.2 
9 MINNEAPOLIS 14 ABERDEEN 5383.3 5235.1 
9 MINNEAPOLIS 15 HELENA - 4543.7 
9 MINNEAPOLIS 16 DENVER - 6742.3 
9 MINNEAPOLIS 17 PHOENIX - 6445.9 
9 MINNEAPOLIS 18 SALT LAKE CITY - 3680.7 
9 MINNEAPOLIS 19 PORTLAND - 9810.1 
10 BURLINGTON 11 JACKSON 17551.1 — 
10 BURLINGTON 12 FORT WORTH 27624.8 — 
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S0LN.72 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG. CITY REG. CITY WHOLE KFTD. 
NO. NO. MILK MILK 
(1000 CWT.) 
20 SAN FRANCISCO 19 PORTLAND 5880.7 
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4 ATLANTA 1 BOSTON 
4 ATLANTA 2 SCRANTON 
5 TAMPA 1 BOSTON 
9 MINNEAPOLIS 2 SCRANTON 
9 MINNEAPOLIS 7 COLUMBUS 
9 MINNEAPOLIS 8 LANSING 
10 BURLINGTON 1 BOSTON 
10 BURLINGTON 2 SCRANTON 
10 BURLINGTON 3 RICHMOND 
10 BURLINGTON 4 ATLANTA 
10 BURLINGTON 5 TAMPA 
10 BURLINGTON 6 NASHVILLE 
10 BURLINGTON 7 COLUMBUS 
10 BURLINGTON 8 LANSING 
11 JACKSON 2 SCRANTON 
12 FORT WORTH 3 RICHMOND 
12 FORT WORTH 6 NASHVILLE 
12 FORT WORTH 7 COLUMBUS 
12 FORT WORTH 19 PORTLAND 
12 FORT WORTH 20 SAN FRANCISCO 







































13 GRAND ISLAND 7 COLUMBUS — 1975.1 
13 GRAND ISLAND 10 BURLINGTON - 5074.1 
13 GRAND ISLAND 11 JACKSON 927.0 -
13 GRAND ISLAND 12 FORT WORTH 164.7 — 
13 GRAND ISLAND 17 PHOENIX 186.2 -
13 GRAND ISLAND 18 SALT LAKE CITY 447.1 -
13 GRAND ISLAND 20 SAN FRANCISCO 2959.8 -
14 ABERDEEN 7 COLUMBUS — 960.1 
14 ABERDEEN 20 SAN FRANCISCO 3340.8 -
15 HELENA 19 PORTLAND 1627.6 562.0 
15 HELENA 20 SAN FRANCISCO 318.7 — 
16 DENVER 17 PHOENIX 638.7 -
16 DENVER 19 PORTLAND - 391.0 
17 PHOENIX 20 SAN FRANCISCO - 577.8 
18 SALT LAKE CITY 19 PORTLAND — 1090.9 
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Appendix 0.6. Shadow Prices 
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S0LN.72 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) {$/ACRE) ($/ACRE) 
1 — 0.65 8.81 — 
2 - 5.17 4.54 — 
3 - 11.98 1.81 -
4 ' — 8.50 6.34 — 
5 — 10.57 2.86 — 




— 5.92 — — 
— — 0.16 — 
10 — - — — 
11 2.81 — — — 
12 — - — — 
13 6-36 - — — 
14 15.45 0.39 — — 
15 14.97 — — — 
16 1.50 - 0.72 — 
17 — — — — 
18 12.67 4.91 — -
19 — 1.55 — — 
20 22.15 - 0.86 — 
21 2.89 — - — 
22 0.57 — 0.55 — 
23 13.22 3.08 — — 
24 12.02 0.66 1.55 — 
25 8.18 6.05 — 5.82 
26 10.03 — 5.69 3.81 
27 - 2.91 — — 
28 — 0.79 — — 
29 - 2.28 0.26 -
30 — - — — 
31 — — — — 
32 — - 0.50 -
33 - - 1.70 -
34 — — — — 
35 - 14.58 — — 
36 - 4.33 — — 
37 — 2.96 0.87 -
38 - 5.01 0.36 — 
39 — 8.49 0.16 
40 — 0.96 2.50 5.75 
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S0LN.72 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. {$/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
41 - 2.32 5.91 
42 — — — 4.42 
43 - 0.85 2.98 6.27 
44 - 6.08 3.41 5.96 
45 - 5.39 2.77 
46 - 13.69 
47 - 2.48 
48 - 1.71 
49 - 0.90 1.52 4.19 
50 — — — 4.52 
51 - 5.06 - 5.00 
52 - 4.15 0.54 
53 - 5.31 2.59 
54 - 6.64 3.04 5.82 
55 - 4.60 2.13 
56 - 5.99 3.28 6.38 
57 — — 2.45 . 6.20 
58 - 6.45 4.97 
59 - 1.11 5.15 
60 — — — 3.54 
61 — — — 1.54 
62 — — — 1.53 
63 — — — 1.52 
64 — — — 1.17 
65 — — — 1.25 
66 — 0.53 1.10 
67 - 1.25 - 1.19 
68 — — — 1.68 
69 - 2.05 - 1.16 
70 - 3.52 0.57 1.81 
71 - 7.07 0.38 1.91 
72 - 3.47 - 1.47 
73 - 11.73 1.27 
74 — — 4.44 1.77 
75 - 1.57 - 1.39 
76 - 2.88 - 1.59 
77 - 6.14 0.06 2.32 
78 — 0.47 — 1.71 
79 — — — 1.62 
80 — — — 1.67 
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S0LN.72 SHADOW PRICES 
AREA LAND-1 LAND-2 LAND-3 LAND-4 
NO. {$/ACRE) C$/ACRE) ($/ACRE) (S/ACRE) 
81 — - - 1.45 
82 — - — 
- 1.61 
83 — — - 1.55 
84 — 2.13 — 1.64 
85 — 2.03 - 1.73 
86 — 2.32 — 0.00 
87 — - 0.70 5.61 
88 — 3.13 0.04 4.26 
89 2.77 - — 5.39 
90 — — 1.02 4.52 
91 1.71 1.52 0.60 4.26 
92 39.93 6.22 — — 
93 6.91 1.06 — 2.64 
94 25.25 1.32 — — 
95 - 0.39 — 3.44 
96 — — - 5.73 
97 7.35 - — 5.30 
98 — — — 4.04 
99 12.02 — — 4.48 
100 13.84 3.15 — 4.92 
101 — 0.94 — 3.71 
102 — — — 3.84 
103 — — — 3.63 
104 — — 0.56 4.07 
105 — — — — 
106 - 0.62 — 2.82 
107 — — — 1.90 
108 — — — — 
109 6.91 — — 0.29 
110 — — — 2.11 
111 — - — 5.62 
112 — 1.80 — 5.74 
113 — 5.82 1.22 5.15 
114 — 3.94 2.71 7.64 
115 — 2.57 1.16 6.03 
116 — — 2.26 8.22 
117 74.23 — 5.36 8.11 
118 — — — — 
119 - — 2.61 — 
120 14.00 — 0.19 — 
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S0LN.72 SHADOW PRICES 
AREA LANC-1 LAND-2 LAND-3 LAND-4 
NO. ($/ACRE) ($/ACRE) ($/ACRE) ($/ACRE) 
121 27.36 1.46 — 6.19 
122 — 1.90 - 5.92 
123 - - — 5.54 
124 3.18 — — — 
125 2.93 - — 4.29 
126 — — — 4.77 
127 - 3.45 - 5.29 
128 — 3.80 — 5.62 
129 6.57 - - 3.88 
130 33.93 — 5.19 -
131 - 1.36 — 8.51 
132 — 0.34 - — 
133 — 7.10 - -
134 - - 14.61 -
135 - - - 3.15 
136 — 19.22 - — 
137 — 1.11 — 6.35 
138 - — - — 
139 - — 6.03 — 
140 1.37 - - — 
141 - — 0.16 — 
142 3.51 — 8.29 — 
143 9.03 — - — 
144 - — - 5.03 
145 — — — 4.41 
146 12.39 — - 3.80 
147 25.06 — - 5.10 
148 1.77 0.76 — 5.00 
149 — — — -
150 — — - 1.21 
151 — - - 0.67 
152 - 10.17 2.34 2.83 
153 — 16.43 - 0.26 
154 6.85 — — 5.41 
155 — 6.03 - 4.57 
156 — 20.90 - 2.85 
157 124.04 6.68 - 3.05 
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SÛLN-72 SHADOW PRICES 
REG. LAND-5 HAY 
NO. ($/AUM) {$/TON) 
1 -  13.77 
2 -  15.81 
3 -  14.15 
4 0.11 16.35 
5 -  16.34 
6 -  13.13 
7 1.96 16.41 
8 0.79 13.50 
9 0.80 11.72 
10 0.05 12.14 
11 0.91 12.18 
12 0.81 *' 13.63 
13 0.06 10.09 
14 -  10.19 
15 -  15.57 
16 -  12.69 
17 0.84 20.60 
18 -  16.84 
19 -  17.17 
20 1.53 17.45 
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S0LN.72 SHADOW PRICES 
REG. WHEAT FEED GRAINS SOYBEANS COTTON SEED 
NO. ($/BUSHEL) ($/CWT. F.U.) ($/BUSHEL) ($/CWT. MEAL) 
1 1.51 1.84 1.61 2.49 
2 1.44 1.83 1.59 3.11 
3 1.40 1.89 1.58 2.79 
4 1.25 1.92 1.43 2.50 
5 ^ 1.38 1.99 1.54 2.70 
6 1.27 1.62 1.36 2.41 
7 1.27 1.37 1.42 2.58 
8 1.25 1.64 1.49 2.67 
9 1.02 1.38 1.19 2.13 
10 1.06 1.16 1.22 2.24 
11 1.21 1.79 1.43 2.24 
12 1.07 1.43 1.45 1.94 
13 0.85 1.20 1.18 2.15 
14 0.82 1.16 1.07 1.93 
15 0.76 1.39 1.45 2.41 
16 0.87 1.49 1.35 2.44 
17 1.24 2.00 1.79 2.94 
18 0.98 1.65 1.58 2.65 
19 1.07 1.84 1.61 1.99 
20 1.27 1.96 1.52 2.65 
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S0LN.72 SHADOW PRICES 
REG. BEEF YEARLINGS BEEF BEEF 
NO. CALVES GRADE-1 GRADE-2 
{$/HEAD) ($/HEAD) (S/CARCASS (S/CARCASS 
CWT.) CWT.) 
1 68.39 110.02 29.99 29.88 
2 68.83 111.27 29.84 29.73 
3 69.93 107.12 29.39 29.09 
4 72.90 104.24 29.21 28.31 
5 72.96 103.51 29.69 28.11 
6 72.19 104.86 28.98 28.48 
7 68.80 108.96 29.19 29.25 
8 68.17 109.11 28.99 29.07 
9 69.50 103.70 27.69 27.65 
10 71.79 104.26 27.92 28.32 
11 70.24 103.51 29.12 28.11 
12 68.35 99.96 28.99 27.15 
13 71.70 101.17 27.58 27.48 
14 68.53 100.46 27.39 27.28 
15 67.96 104.07 28.16 28.27 
16 69.18 102.11 28.08 27.43 
17 67.17 102.59 29.66 27.86 
18 70.81 103.41 29.16 28.09 
19 69.70 109.15 29.54 29.64 



























































































S0LN.72 SHADOW PRICES 
REG. MILK COW BEEF COW FED CATTLE HOG 
NO. CAPACITY CAPACITY CAPACITY CAPACITY 
($/HEAD) ($/HEAD) ($/HEAD) ($/CWT.) 
1 — — 5.30 -
2 -  1.23 
3 — — 5.47 — 
4 -  3.99 3.35 
5 10.24 -  1.66 
6 — — 11.33 — 
7 0.79 -  -  -
8 — — 0.82 — 
9 18.05 -  -  -
10 — — 5.35 — 
11 — — 13.16 — -
12 -  8.53 18.64 
13 -  11.00 7.68 
14 -  6.18 11.22 
15 — — 4.33 — 
16 — 5.35 — — 
17 — 4.04 — — 
18 — — — — 
19 — — — — 
20 34.39 — — — 
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500 thousand Less than 500 








Figure P.ll Geographic locations and acreage of grain and cotton production for 
1954 model, solution 75 
Solution 75 






Figure P.'d. Geographic locations and acreage of harvested roughage production for 




























Idle land - U.S. total (thousand acres) 
Total - 134,201.2 
Pasture - 100,755.8 
Hay - 8,169.6 
Cotton and grain - 25,275.9 










Livestock - U.S. total (thousand head) 
Milk cows - 18,802.5 
Beef cows - 24,348.5 
Figure P,4« Geographic locations and numbers of milk cows and beef cows — 1954 
model, solution 75 
Livestock - U.S. total (thousand head) 
Cattle on feed - 10,681.2 
Yearlings - 11,906.7 
Hogs - 124,891.7 (thousand hundredweight) 
Figure P.5, Geographic locations and level of production for fed cattle, yearling 
feeder calves, and hogs — 1954 model, solution 75 
Origin Amount ^Destination 
Wheat 
Feed Grains 
Figure P.6. Interregional flows of wheat and feed grains — 195^ model, 
75 (1,000 hundredweight of feed units) 
Origin Amount •Destination 
Soybeans 
Cottonseed 
Figure P.7. Interregional flows of soybean meal and cottonseed meal 











Origin Amount ^Destination 
Calves 
Figure P.9» Interregional flows of feeder calves and yearling feeder calves 
195^ model, solution 75 (1,000 head) 
Origin Amount •Destination 
Mfg. Milk 
Whole Milk 
Figure P.10. Interregional flows of manufactured milk products and whole 
milk — 1954 model, solution 75 (1,000 hundredweight) 
Solution 75 
>De8tlnatlon Amount Origin 
Figure P.11. Interregional flows of beef. Grade 1 -
(1,000 hundredweight) 
- 1954 model, solution 75 
Origin Amount •Destination 
Other Beef 
/ 
Figure P.12. Interregional flows of beef. Grade 2 — 195^ model, solution 75 
(1,000 hundredweight) 
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S0LN.75 LAND IN PRODUCTION BY PRODUCING AREAS 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— — — 16.4 
— -  -  71.4 
— — — 320.4 
177.9 -  -  -











649.4 278.3 14.1 
—  —  0 . 6  
804.8 -  4.9 
— — — 164.7 
- - - 120.2 
293.2 -  -  34.9 
260.5 — — — 
2.5 
286.7 — — — 
771.9 -  -  -











































S0LN.75 LAND IN PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 














— — 0.8 










159.7 568.2 2.5 





















































































































S0LN.75 LAND IN PRODUCTION BY PRODUCING AREAS 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
83 — — 42.6 
84 -  24.3 
85 — — 41.5 
86 — — 8.8 
87 -  572.3 129.8 
88 -  220.1 20.4 
89 -  444.7 9.9 
90 -  689.7 47.0 
91 -  209.4 8.3 
92 
93 -  2.6 
94 21.7 
95 — — 0.4 
96 -  0.2 
97 -  34.2 
98 -  0.2 
99 -  34.6 
100 25.8 -  17.6 
101 -  -  207.7 
102 -  -  169.4 
103 — — 82.4 
104 — — 6.8 
105 — — — 
106 — — 17.4 
107 57.7 392.8 1.7 
1 0 8  — .  —  —  
109 -  -  1.6 
110 — — 67.0 
111 -  256.0 26.5 
112 -  -  1.9 
113 -  247.0 11.8 
114 -  52.5 5.9 
115 -  149.6 5.6 
116 -  518.2 6.2 
117 -  1067.8 5.6 
118 -  -  -
119 -  558.5 
120 -  773.7 
121 - - 8.0 
122 -  -  30.2 
123 -  -  10.8 
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1 .8  
34.7 




































S0LN.75 LAND IN PRODUCTION BY CONSUMING REGIONS 
WHEAT FEED GRAINS 






































































































































































































FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 


























































































S0LN.75 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 











































































S0LN.75 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 















623.1 -  -  46.8 52.4 
1756.0 -  135.4 143.0 
416.2 -  -  122.8 130.7 
452.8 -  180.6 191.2 
104.9 — — — — 
-  -  -  177.5 188.4 
-  -  -  22.9 24.1 
311.7 -  104.3 109.7 
42.5 44.1 
8.2 -  425.1 439.3 
-  -  -  189.8 202.2 
675.3 -  -  431.8 469.9 
































S0LN.75 CROP PRODUCTION BY PRODUCING AREAS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
— — — 1.6 1.7 











14.5 — — — 
568.2 243.5 2.4 2.6 
0 . 1  0 . 1  
740.4 - 0.7 0.8 
- - - 27.1 29.2 
- - - 19.3 20.7 
151.0 - - 2.7 3.0 




150.5 — — — — 
629.1 — — — — 










































































































































































































22 .8  
22.2 







































(1000 TONS OF 
HAY EGUIV.) 




















































































































































































































S0LN.75 CROP PRODUCTION BY PRODUCING AREAS 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 




— — 0.5 0.5 
1129.8 42.0 - 448.7 
—  —  0 . 6  0 . 6  
721.1 - - 259.6 
147.0 943.7 - 996.6 
— — 1 .6  1 .6  
41.2 41.2 
1086.3 243.7 - 634.8 
6296.1 6758.4 - 9024.9 
1877.2 - 1877.2 
236.0 - 236.0 
— 94.6 — 94.6 
259.8 - - 93.5 
260.1 946.2 7.0 1046.9 
— — 45.6 45.6 
26.7 26.7 
— — 45.5 45.5 
— — 78.6 78.6 
913.7 913.7 
— — 3.1 3.1 
453.9 1980.3 296.2 2439.9 
391.4 391.4 
72.8 282.6 10.4 319.3 
231.2 231.2 


























SOLN-75 CROP PRODUCTION BY CONSUMING REGIONS 
WHEAT FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 













































































(1000 TONS OF 
HAY EQUIV.) 
1 1086.3 243.7 - 634.8 
2 6296.1 10187.3 - 12453.9 
3 231.5 2604.8 - 2688.1 
4 134.6 1594.8 - 1643.2 
5 272.7 199.7 - 297.9 
6 430.5 2086.7 - 2241.7 
7 7640.1 6873.5 - 9624.0 
8 3461.1 3275.3 13.8 4535.1 
9 39180.8 18531.3 829.2 33465.5 
10 14083.9 10773.5 169.9 16013.7 
II 338.2 1396.2 141.4 1659.4 
12 2098.9 3157.6 544.1 4457.4 
13 7835.1 5858.2 2921.2 11600.1 
14 2133.3 3357.0 3871.4 7996.4 
15 453.9 1980.3 715.7 2859.4 
16 3080.3 3034.2 432.9 4576.0 
17 219.7 1226.4 13.7 1319.1 
18 - 712.6 269.2 981.8 
19 - 933.5 376.3 1309.8 
20 - 6686.5 127.2 6813.6 
U.S. 88977.1 84713.1 10426.0 127170.8 
1499 
Appendix P.2. Land Converted from the More 
Intensive to Less Intensive 
























LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
COTTON LAND COTTON LAND COTTON LAND 
TO GRAIN LAND TO HAY LAND TO PASTURE LAND 






0.0 49.1 3762.9 
1001 

































GRAIN LAND HAY LAND CROP LAND TO 
TO TO HAY, PASTURE, 
PASTURE LAND PASTURE LAND CR IDLE LAND 






































































TAKE HAY LAND 
(1000 ACRES) 
1765.9 



































S0LN.75 IDLE LAND BY CONSUMING REGIONS 
WILD HAY LAND 
(1000 ACRES) 
PASTURE LAND 
























75.5 100755.8 134201.2 
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Appendix P.3. Livestock Activities and 





























































10681.2 8960.6 1043.4 
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CCW AND HOG ACTIVITIES 
BEEF COWS HOGS 















































3070.8 - 3040.0 
696.8 - 887.8 
748.4 - 741.0 
1472.3 - 1457.6 
438.4 - 434.0 
2342.5 - 2319.1 
1207.9 - 1195.9 










S0LN.75 EXCESS LIVESTOCK CAPACITY 
REG. . MILK COWS BEEF COKS FED CATTLE HOGS 
NO. (1000 HEAD) (1000 HEAD) (1000 HEAD) (1000 CWT.) 
1 1219.3 27.8 — 1226.4 
2 2154.0 272.5 214.7 6807.2 
3 1150.2 987.7 — 10637.4 
4 1650.7 - — 13991.1 
5 - 1320.4 — 1823.6 
6 1705.0 1067.9 — 13150.2 
7 484.4 888.8 1001.2 24512.6 
8 750.2 135.7 — 5006.6 
9 - 540.6 947.2 36175.9 
10 3750.8 4190.3 — 45541.4 
11 2390.5 521.1 - 9343.9 
12 3861.0 — — . 12268.0 
13 1962.3 — — 10372.6 
14 1731.9 - — 4755.5 
15 608.6 1512.2 — 2476.7 
16 362.6 — 708.8 2002.5 
17 84.2 96.8 630.7 500.2 
18 170.2 863.2 234.8 635.5 
19 778.3 1151.3 245.9 2072.0 
20 - 1192.5 2025.7 2482.8 
U.S. 24814.2 14768.8 6008.8 205782.0 
1510 
Appendix P.4. Transfer Activities 
1511 
S0LN.75 ROUGHAGE AND MILK TRANSFER ACTIVITIES 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
{1000 TONS) (1000 CWT.) 




5 196.3 3697.0 
6 1371.8 
7 6148.1 78257.5 
8 3135.5 25556.9 











20 6071.6 64046.8 
U.S. 83930.5 564065.0 
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Appendix P.5. Transportation Activities 
1515 
S0LN.75 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
(1000 CWT. F.U. 
4 ATLANTA 3 RICHMOND 15755.3 -
4 ATLANTA 5 TAMPA 3106.7 — 
6 NASHVILLE 11 JACKSON — 14504.5 
7 COLUMBUS 1 BOSTON — 973.3 
7 COLUMBUS 2 SCRANTON — 86747.2 
7 COLUMBUS 3 RICHMOND — 18768.3 
7 COLUMBUS 4 ATLANTA — 2185.2 
7 COLUMBUS 5 TAMPA — 14091.0 
8 LANSING 1 BOSTON 14440.4 -
8 LANSING 2 SCRANTON 82846.5 — 
10 BURLINGTON 8 LANSING — 46304.3 
12 FORT WORTH 11 JACKSON 8066.4 — 
13 GRAND ISLAND 6 NASHVILLE 8578.7 — 
13 GRAND ISLAND 7 COLUMBUS 726.3 — 
13 GRAND ISLAND 8 LANSING 40526.7 — 
13 GRAND ISLAND 17 PHOENIX — 4.8 
14 ABERDEEN 8 LANSING 606.4 -
14 ABERDEEN 9 MINNEAPOLIS 5360.3 — 
15 HELENA 18 SALT LAKE CITY 260.5 — 
15 HELENA 19 PORTLAND 6436.7 — 
15 HELENA 20 SAN FRANCISCO 9712.8 — 
1516 
S0LN.75 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG. CITY REG. CITY WHEAT FEED 
NO. NO. GRAINS 
(1000 CWT. F.U.) 
16 DENVER 17 PHOENIX 2009.8 
1517 










(1000 CWT. F.U.) 
6 NASHVILLE 3 RICHMOND 4855.5 -
10 BURLINGTON 2 SCRANTON 7129.9 — 
10 BURLINGTON 3 RICHMOND 2026.9 -
10 BURLINGTON 4 ATLANTA 61095.8 — 
10 BURLINGTON 5 TAMPA 2850.2 -
10 BURLINGTON 8 LANSING 8208.3 -
10 BURLINGTON 11 JACKSON 5631.6 -
11 JACKSON 3 RICHMOND - 11846.7 
12 FORT WORTH 4 ATLANTA - 5286.2 
12 FORT WORTH 16 DENVER - 2678.9 
12 FORT WORTH 17 PHOENIX — 2109.8 
13 GRAND ISLAND 11 JACKSON 27949.2 -
13 GRAND ISLAND 12 FORT WORTH 44.6 — 
14 ABERDEEN 6 NASHVILLE 2606.5 — 
14 ABERDEEN 9 MINNEAPOLIS 9653.0 
1518 










7 COLUMBUS 2 SCRANTON 6743.4 
10 BURLINGTON 1 BOSTON 5193.0 
10 BURLINGTON 2 SCRANTON 12656.6 
10 BURLINGTON 3 RICHMOND 6393.3 
10 BURLINGTON 4 ATLANTA 5731.9 
10 BURLINGTON 5 TAMPA 2187.5 
10 BURLINGTON 6 NASHVILLE 4215.7 
10 BURLINGTON 8 LANSING 4553.5 
10 BURLINGTON 9 MINNEAPOLIS 901.2 
10 BURLINGTON 11 JACKSON 4211.5 
10 BURLINGTON 12 FORT WORTH 6577.7 
13 GRAND ISLAND 12 FORT WORTH 696.0 
13 GRAND ISLAND 16 DENVER 877.8 
13 GRAND ISLAND 17 PHOENIX 869.4 
13 GRAND ISLAND 18 SALT LAKE CITY 484.2 
13 GRAND ISLAND 20 SAN FRANCISCO 6654.5 
14 ABERDEEN 9 MINNEAPOLIS 3209.0 
14 ABERDEEN 15 HELENA 590.8 
14 ABERDEEN 19 PORTLAND 2169.2 
1519 
S0LN.75 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
. CITY REG 
NO. 




2 SCRANTON 5 TAMPA 889.2 — 
3 RICHMOND 4 ATLANTA 144.0 -
7 COLUMBUS 4 ATLANTA 378.7 -
7 COLUMBUS 6 NASHVILLE 547.7 . — 
8 LANSING 6 NASHVILLE 97.8 — 
9 MINNEAPOLIS 10 BURLINGTON 2346.8 -
12 FORT WORTH 4 ATLANTA 1572.8 — 
12 FORT WORTH 10 BURLINGTON 2488.5 -
12 FORT WORTH 11 JACKSON 178.6 — 
12 FORT WORTH 13 GRAND ISLAND 203.0 — 
16 DENVER 13 GRAND ISLAND 1223.9 -
17 PHOENIX 18 SALT LAKE CITY 799.0 — 
17 PHOENIX 20 SAN FRANCISCO 165.5 — 
1520 











2 SCRANTON 1 BOSTON 31373.0 — 
7 COLUMBUS 3 RICHMOND — 25209.8 
7 COLUMBUS 4 ATLANTA 23151.9 -
9 MINNEAPOLIS 1 BOSTON — 35737.1 
9 MINNEAPOLIS 2 SCRANTON - 125552.6 
9 MINNEAPOLIS 3 RICHMOND — 1530.5 
9 MINNEAPOLIS 4 ATLANTA - 24666.3 
9 MINNEAPOLIS 5 TAMPA - 5894.9 
9 MINNEAPOLIS 6 NASHVILLE - 17496.2 
9 MINNEAPOLIS 8 LANSING - 3139.5 
9 MINNEAPOLIS 10 BURLINGTON - 64166.2 
9 MINNEAPOLIS 11 JACKSON - 18699.1 
9 MINNEAPOLIS 12 FORT WORTH - 29431.7 
9 MINNEAPOLIS 13 GRAND ISLAND — 13599.2 
9 MINNEAPOLIS 14 ABERDEEN 5383.3 5235.1 
9 MINNEAPOLIS 15 HELENA - 4543.7 
9 MINNEAPOLIS 16 DENVER - 6742.3 
9 MINNEAPOLIS 17 PHOENIX - 5179.3 
9 MINNEAPOLIS 18 SALT LAKE CITY - 3680.7 
10 BURLINGTON 11 JACKSON 17551.1 -
10 BURLINGTON 12 FORT WORTH 27624.8 
1521 
SCLN.75 TRANSPORTATION ACTIVITIES 
ORIGIN DESTINATION LEVEL 
REG. CITY REG. CITY WHOLE KFTD. 
NO. NO. MILK MILK 
(1000 CWT.) 
20 SAN FRANCISCO 17 PHOENIX - 1266.6 
20 SAN FRANCISCO 19 PORTLAND 15690.9 
1522 



















12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 




























































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 


















18 SALT LAKE CITY 






20 SAN FRANCISCO 
19 PORTLAND 
20 SAN FRANCISCO 
17 PHOENIX 
20 SAN FRANCISCO 
20 SAN FRANCISCO 























APPENDIX Q. CHANGE FROM SOLUTION 71 TO SOLUTION 1 
1525 
Appendix Q.I. Land in Production and Crop Output 
1526 
LAND IN PRODUCTION BY PRODUCING AREAS 

























































































































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN.71 TO SOLN. 1 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO-: (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACR 
48 -423.1 - - -
49 801.4 • — - — 
51 -2085.7 1437.8 1367.9 -
52 -4 -3096.3 -1327.0 -
53 2130.8 241.7 -2200.6 — 
54 -564.7 129.0 -
55 — 627.^5 -565.9 — 
56 — -184:6 184.6 — 
57 944.'0 -690.7 - , 
58 — -396.6 - — 
59 -96i:-8 -412.2 -
60 2331;# - — — 
61 2069.4 - — — 
62 6158.8 - - — 
63 1882.7 - — — 
66 -1761.9 - — — 
67 -787.0 -3165.1 - — 
69 — -688:0 -294.8 — 
70 — -2502.8 -1082.7 — 
71 — 1.153.0 -1153.0 — 
73 1845.6 — - — 
74 772.6 5.9 — — 
75 -1308.^6 —560.8 — 
77 — -1938:6 -1394.2 — 
78 — -832.9 — — 
83 -1396.9 - - — 
84 -2354.0 - — — 
86 3148.3 " -3148.3 — — 
88 -332.1 - — — 
89 2438:5 -2488.5 — — 
93 -1771:1 — — — 
94 111229 -1112.9 — — 
95 -403i.5 - — 54:8 
96 — 
-222.4 — — 
97 370.1 -353:5 — — 
98 103.1 — — — 
102 -2113.4 -0.1 — — 
106 -573.0 — — — 
107 — -152:2 — — 
108 222.8 — — — 




































LAND IN PRODUCTION BY PRODUCING AREAS 






































































































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN.71 TO SOLN. 1 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
211.5 505.1 
393.5 330.1 
— —37.7 — 




—24.5 —607.3 — 
—14.5 —530.4 — 
—3.0 —151.2 — 
-9.9 -44.7 
124.5 995.0 
-9.1 . -398.3 
-416.7 
-1631.9 
—11.7 — — 
41.5 278.2 





—16.3 — — 
-77.9 -1577.0 
—4.6 1530.0 — 
109.4 




—14.0 —307.5 — 
2.7 68.0 -2.5 
—66.9 —269.2 —4^3 




—81.4 — — 
-245.9 -310.2 
-720.0 -1627.9 -13:3 
240.9 4005.9 
1530 
LAND IN PRODUCTION BY PRODUCING AREAS 




















































































































- 2 .6  
-0.4 
- 0 . 2  
-34.2 













































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN.71 TO SOLN. 1 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
— — —17.6 
^3.5 -591.5 
-57.0 
275.9 471.5 -17.4 
—68.5 —354.5 —1.7 
— — —3.3 
-2.1 -82.5 -1.6 
-651.4 -67.0 
— —506.2 —26.5 
— —247.0 — 
-375.7 
238.1 
—13.6 —601.9 — 
— —558.5 — 
28:0 69.2 
15.8 - -8i0 
24.6 13.6 
-10 .8  
— — —2.4 
-27.5 
- — -20.6 
-72.3 
— — —0.6  
-24.3 24.3 
73.7 74.9 -0.2 
—77.3 — — 
-14.5 -20710 





— —29.3 — 
-71.5 -834.2 
-24.8 -522.8 -8:2 
— — —47:7 
-75.2 





LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO SOLN. 1 
AREA SILAGE TAME HAY WILD HAY 
NO..: (1000 ACRES) (1000 ACRES) (1000 ACRES) 
154 0-3 -0.3 -14.4 
155 27.4 571.1 -220.5 
156 17.0 232.0 
157 - 862.9 
1533 
LAND IN PRODUCTION BY CONSUMING REGIONS 


























































-0 .1  
—146.3 
283.0 















































LAND IN PRODUCTION BY CONSUMING REGIONS 






8 8 . 8  
-9.9 
































































































CROP PRODUCTION BY PRODUCING AREAS 















FEED SOYBEANS COTTON COTTON 
GRAINS SEED LINT 









































































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN.71 TO SOLN. 1 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO-: GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F;UU) OF F.U.') OF F.U.) OF F.U.) 
46 — 2793.2 1909.0 - -
48 -î258.:i - — - — 
49 815.4 - — - -
51 -fl49lJ3 4276i3 3242.7 — -
52 - -3111.8 —1333.6 - — 
53 2087^1 4299.6 -1947.7 - -
54 - 220.7 173.5 - -
55 - 2096.9 -561.4 - -
56 T 987.7 314.7 - -
57 -T 2406.6 -534.9 — -
58 - -317.3 - — 
59 - -634.8 -272.1 - — 
60 2035J7 — — - -
61 1826.J2 - — — — 
62 4292.17 — — - — 
63 t229.;4 — — - — 
66 -.449.3 — - - — 
67 <224V3 -1456.0 — - — 
69 - -330.2 -141.5 - — 
70 - -1819.2 -790.3 - — 
71 - 2750.4 -921.4 - — 
72 156.14 — — - — 
73 1669J3 — — — — 
74 693.:8 8.1 - - — 
75 — -988.0 -423.4 — — 
76 929.!2 — — — . — 
77 - -831.0 -1218.0 - -
73 — -591.4 — — — 
83 -!586J7 — — — — 
84 -1024J0 - — — — 
85 3267.Î9 — — — — 
86 2527.13 -1432.5 — - • — 
88 ri09.:7 — - — — 
89 1875.11 -833.6 - 5i9 6; 5 
91 1050,17 — - 61-9 69. 3 
92 — 2408.6 - 119.$ 126; 7 
93 -f416.:2 - - 142-2 151. 0 
94 772.:4 -461.9 — 234.6 249. 4 
95 104.19 — - 5.6 6. 1 
96 — —68.9 - — — 
97 303.3 -178.5 - 128.5 135. 1 
1537 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN.71 TO SOLN. 1 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NOJ GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF FiU.) OF F.U.) 
98 72.: 5 — — — -
99 - - — 17.3 18.3 
100 - 332.1 — 88.6 93.6 
101 2890.:8 — — — -
102 -î591.:8 -0.1 - — -
106 944V7 — — — -
107 - -94.3 — — -
103 136.:5 - — — — 
109 i94.:i - - -42.5 -44.1 
111 252^1 -0.1 — — -
112 -:236.!8 — — — — 
113 I769.:4 — — — -
114 1232.:0 -512.5 - - -
115 171J.9 - - — — 
116 416.:5 — — — — 
117 — -144.1 — 586.5 606 iO 
120 — - — -189.8 -202.2 
121 594.;9 152.2 879.6 -431.8 -469.9 
122 126.10 - — — — 
124 — 2.3 0.1 — 1.6 -Ii7 
125 - - — -7.2 —7 .  6 
126 - — — 41.8 44. 4 
127 -72 .:o — — — — 
128 -fii8.:8 — — — — 
129 - — — —4. 8 -5.1 
130 — - — 59.9 63.3 
131 -33J9 - - — — 
132 — -7.0 — 2.9 3.1 
133 — -107.8 - 188.3 90.3 
134 — — 178.1 94:1 
135 — 565.3 — 331il 270.1 
136 -elOB.^g — — 67.7 55.3 
137 i5.;o — - 0;8 0.9 
133 63.8 — — -
139 -<354.:9 — — — — 
140 — -959.3 -411.1 -2.4 -2.6 
142 — — — -O.I -0.1 
143 — -1269.6 — -0.7 -0^8 
146 — - — 
-27.1 -29.2 
147 — - - -19.3 -20.7 
148 . -il51.30 — — -2.7 —3.0 
1538 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO SOLN. 1 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NOJ GRAINS SEED LINT 
(1000 TONS (1090 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF FiU.) OF F.U.) OF F.U.) OF F.U.) 
149 —96w4 — — — — 
152 -ig48^C - - - -
153 99^4 - -
155 -tl50.'5 - - - -
156 71.3 - - - -
157 131.!5 63.0 - 6.1 6i2 
1539 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN.71 TO SOLN. 1 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO.! (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 2390;0 1139.4 - 1999.8 
2 4583J1 869.6 - 2519.5 
3 -1 -56.1 - -56.1 
4 -247.7 - -247.7 
5 1942.^0 571.4 - 1270.5 
6 2422;0 448 J7 — 1320.6 
7 1860J9 177.4 - 847.3 
9 . -231J5 -671:4 — -754.8 
15 — 86*3 -507:5 -538w6 
16 -23.3 -153.2 - —161.6 
17 -62.-4 -24.1 - —46 . 6 
19 971.0 943.3 - 1292.8 
20 -56.4 -356.2 — -376.5 
21 -467.7 — -467.7 
22 -1879:8 — . -1879.8 
23 -92.2 - - -33:2 
24 444.1 401.6 - 561.5 
25 — 0.5 0.5 
26 -3422.3 -598:5 0.6 -1830.0 
27 569.4 1206.0 - 1411.0 
23 344.0 556.6 - 680.4 
29 -391.1 - -391.1 
30 -277.0 - - -99.7 
31 -172.2 — — -62.0 
32 -698:5 -2488:4 - -2739.9 
33 337.7 3549:8 - 3689.4 
34 1740;0 - — 626.4 
35 80.1 34.3 - 63.2 
36 1613.5 1184:4 - 1765.3 
37 2030.1 65.4 — 796.3 
38 -1165^2 ^842:1 • — -1261.5 
39 -145:6 -471:0 — -523.4 
40 116.1 304:3 -2.4 343.6 
41 -498.0 -89.2 -4.3 -272.8 
42 - -22.8 -22.8 
43 — -3291.1 -22.2 -3313.3 
44 —; -890.9 -1.1 -892.0 
45 -2189.5 -3536.3 - -4324.5 
46 -747.-8 — — -269.2 
49 -2051.8 -1073:2 3.4 -1808.4 
50 —, — 81.9 81:9 
1540 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN.71 TO SOLN- 1 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO.: (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
51 -5893.6 -2093J8 -16.0 -4231.5 
52 5344.1 8 272.'4 — 10196^3 
53 -1749.2 -2726.0 • - -3355.7 
54 3260.1 397.4 2.8 1573.8 
55 -666.4 -1271.0 - -1510.9 
56 — -709:1 2.4 -706.7 
57 -4257.5 -2349 .'7 5.9 -3876.5 
58 596.9 2468:8 4.0 2687.7 
59 — -1133.7 5.8 -1127.9 
60 -3948.3 5.3 -3943.0 
61 - -0.5 -0. 5 
62 — - -5.6 —5. 6 
63 - -1.1 -1.1 
64 4111.7 2446.9 -9.5 3917.6 
65 — - -1.7 -1.7 
66 -r. - -649.0 -649.0 
67 - -777.2 -777.2 
68 -132.4 -240.8 -204.1 -492.6 
69 — — -269.9 -269.9 
70 -986.6 -867.7 -269.6 -1492.4 
71 — -1119:5 -206.0 -1325.5 
72 - -132.6 -132.6 
73 -885.0 -3549:2 -180.7 -4048.6 
74 -2547.4 -2193.3 -23.2 -3133.5 
75 —681.1 -595.3 -1276.4 
76 — - -42.2 -42.2 
77 — -1241.6 -120.4 -1361.9 
78 -4724:0 -511:1 -69.2 -2280.9 
79 —: - -177.9 -177.9 
80 — -106.1 -106.1 
81 — -201.0 -201.0 
82 — -49.6 -49.6 
83 772.2 434.5 -43.3 719.1 
84 7592.0 3666:3 -26.3 6373.1 
35 — — -47.1 -47.1 
86 — - -9.8 -9i.8 
87 — -850.7 -152.5 -1003.1 
88 — -284.5 -18.2 -302:7 
89 — -87.4 -11.2 -98.6 
90 —i -1055.9 —44.4 -1100:4 
91 — -303:0 -7.4 -310.4 
1541 
CROP PRODUCTION BY PRODUCING AREAS 
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CROP PRODUCTION BY PRODUCING AREAS 
























































































CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN-71 TO SOLN. 1 














1 63.8 - — — 
2 -i960.:4 -251.4 - — — 
3 453.14 1165.1 -224.2 -24.4 -25.9 
4 ^1561J3 — — -391.0 -421:4 
5 - — - -0.1 -0.1 
6 - -2526.4 -464.2 -127.8 -138:3 
7 580.!B 2556.3 1110.3 — — 
8 -.2957.:7 2517.2 — — -
9 I032.!7 1965.8 -1019.3 - — 
10 ri53.U 8773.4 -1009.6 -125.5 -135.5 
11 735.19 76.5 1525.4 -932.2 -1006i8 
12 4190.33 1082.9 - 1082.8 1041.4 
13 6939.:4 -1092.4 -2508.3 - — 
14 6674J8 -3605.4 -943.6 - -
15 1114.3 -0.1 - - — 
16 1874.24 -86.2 — • — — 
17 194.!1 565.3 — 466.7 32012 
18 101.15 -0.1 - - -
19 3250J6 -512.5 — - -
20 439.10 -81.1 — 660.3 667.5 
u;s. 23255.10 10610.8 -3533.4 608.7 
1544 
CROP PRODUCTION BY CONSUMING REGIONS 














































































































Appendix Q.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1546 
LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 












































LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 












































































CROP LAND TO 
HAY, PASTURE, 






















IDLE LAND BY CONSUMING REGIONS 






























































IDLE LAND BY CONSUMING REGIONS 





































































Appendix Q.3. Livestock Activities and 























FED BEEF ACTIVITIES 









































































FED BEEF ACTIVITIES 













449.9 -  -  -299.0 
356.3 -  893.3 -591.0 
400.1 -  170.0 -311.5 
205.7 — — —151.0 
512.6 — — —158.0 
1790.7 -  -  -568.7 























cow AND HOG ACTIVITIES 
CHANGE FROM S0LN.71 TO SOLN. 1 
MILK COWS BEEF COWS HOGS 
(1000 HEAD) (1000 HEAD) (1000 CWT.) 
-97.9 







-1763.5 930.2 17381.1 
467.9 781.6 6000.1 
1462.2 2398.9 7877.7 
-1173.3 792.0 
-27.4 879.0 
-134.0 594.8 1590.4 




— —200.6 — 
-2956.9 9026.0 36009.0 
1554 
CALF AND YEARLING ACTIVITIES 
































































EXCESS LIVESTOCK CAPACITY 
CHANGE FROM SCLN.71 TO SOLN. 1 
REG. MILK COWS BEtF COkS FED CATTLE HOGS 
NO. (1000 HEAD) ( 1000 HE/ID) (lOCO HEAD) (ICOC CwT.) 
1 97.9 4.C 
2 323.7 49.4 
3 121.4 —634.C — — 
4 219.2 -  -  -
6 990.5 — — — 
7 — —105.6 — — 
8 -  48.3 
9 -  567.9 -  -1373.8 
10 1763.5 -  -  -17331.1 
11 -467.9 -  -  -6000.1 
12 -1462.2 -  -  -7377.7 
13 1173.3 -  -  -
14 27.4 — — — 
15 134.C -  -  -1590.4 
16 -55.C -  -  -1285.9 
17 —14.3 — 302.3 — 
18 21.5 — — — 
19 13.C 337.7 
20 — 454.3 —64.5 — 
U.S. 2958.9 721.7 237.7 -36009.0 
1556 
Appendix Q.4. Transfer Activities 
1557 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM S0LN.71 TO SOLN. 1 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 —654.9 — 
2 -5193.3 -1414.8 
3 -1194.2 
4 -583.9 
5 —36.3 — 
6 -704.1 -1691.5 
7 539.6 20072.2 
8 -346.4 23326.2 
9 -8919.0 116636.7 
10 -644.0 -79954.3 
11 840.9 
12 -247.3 58603.4 
13 -4907.8 -27160.6 
14 -228.5 
15 1043.9 -2320.8 
16 -2040.8 6955.9 
17 411.4 244.7 
18 -85.7 -2071.9 
19 691.2 
20 4011.8 -2083.5 
U.S. -18247.4 109141.7 
1558 
USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM S0LN.71 TO SOLN. 1 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO- CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
. (1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 — —144.9 — —554.4 
2 -  310.9 -  -3924.5 
3 — 363.8 — — 
5 — — — —326.4 
7 — —296.2 — — 
9 833.3 217.6 -  2550.1 
10 — — — — 
11 -  -  -  2705.8 
12 -  -  -  5327.3 
13 -  211.9 
14 — 92.1 — — 
15 — —22.7 — — 
16 — 66.4 — —617.5 
17 -  -91.9 -880.8 
18 -  -29.5 -  109.5 
19 — 44.6 — —1439.1 
20 -1295.3 -  740.1 -954.9 
U.S. -462.0 819.0 648.2 1995.0 
1559 
GRAIN USED FOR FEED 



















































































Appendix Q.5. Transportation Activities 
1561 
TRANSPORTATION ACTIVITIES 




















12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 



























































13 GRAND ISLAND 
13 GRAND ISLAND 




















18 SALT LAKE CITY 
19 PORTLAND 

































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 







































































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 











12 FORT WORTH 









12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
17 PHCENIX 
18 SALT LAKE CITY 







































14 ABERDEEN 20 SAN FRANCISCO -362.7 




















12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
TRANSPORTATION ACTIVITIES 


















13 GRAND ISLAND 
10 BURLINGTON 
13 GRAND ISLAND 
16 DENVER 














































13 GRAND ISLAND 
13 GRAND ISLAND 
12 FORT WORTH 
20 SAN FRANCISCO 
20 SAN FRANCISCO 
























































12 FORT WORTH 
13 GRAND ISLAND 
14 ABERDEEN 
17 PHOENIX 
18 SALT LAKE CITY 
19 PORTLAND 


































12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 








12 FORT WORTH 
17 PHOENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
19 PORTLAND 



























3 RICHMOND 2 SCRANTON — 1352.1 
4 ATLANTA 1 BOSTON - -2373.0 
4 ATLANTA 2 SCRANTON — -1093.5 
5 TAMPA 1 BOSTON - -73.4 
6 NASHVILLE 7 COLUMBUS — 2238.7 
9 MINNEAPOLIS 1 BOSTON — 1597.9 
9 MINNEAPOLIS 2 SCRANTON 569.9 — 
9 MINNEAPOLIS 8 LANSING - -1221.0 
9 MINNEAPOLIS 10 BURLINGTON - 1112.3 
10 BURLINGTON 1 BOSTON 2572.5 — 
10 BURLINGTON 2 SCRANTON 2625.6 — 
10 BURLINGTON 3 RICHMOND 2980.0 — 
10 BURLINGTON 4 ATLANTA -934.9 — 
10 BURLINGTON 6 NASHVILLE 1213.8 — 
10 BURLINGTON 7 COLUMBUS -1410.7 — 
10 BURLINGTON 8 LANSING 1768.7 — 
11 JACKSON 2 SCRANTON - -1781.3 
12 FORT WORTH 2 SCRANTON - 1329.1 
12 FCRT WORTH 3 RICHMOND — -2681.1 
12 FORT WORTH 5 TAMPA 1163.7 — 




12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 


























7 COLUMBUS — -322.4 
11 JACKSON 511.0 — 
20 SAN FRANCISCO - -6579.8 
2 SCRANTON 8814.4 -5267.5 
7 COLUMBUS - -3590.8 
10 BURLINGTON - -2044.9 
4 ATLANTA -725.3 -
6 NASHVILLE -1511.9 — 
7 COLUMBUS 4597.9 — 
8 LANSING — 393.5 
2 SCRANTON 190.6 — 
19 PORTLAND 122.4 431.3 
20 SAN FRANCISCO - 3671.6 
4 ATLANTA 3131.9 -
5 TAKPA 556.7 — 
6 NASHVILLE 1773.0 — 
11 JACKSON -1143.3 -
12 FORT WCRTH -1030.2 — 
19 PORTLAND — -236.7 
20 SAN FRANCISCO — 2350.6 














17 PHOENIX 11 JACKSON 2C8S.2 — 
17 PHOENIX 20 SAN FRANCISCO 51.3 532.1 
18 SALT LAKE CITY 2 SCRANTCN -537.4 — 
18 SALT LAKE CITY 20 SAN FRANCISCO 236.4 626.6 
20 SAN FRANCISCO 19 PORTLAND -576.1 
1573 
APPENDIX R. CHANGE PROM SOLUTION 1 TO SOLUTION 
1574 
Appendix R.l. Land in Production and Crop Output 
1575 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN.31 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 — 425.0 - — 
7 — —84.4 — -
9 - 314.0 6.4 — 
10 -283.7 249.6 34.0 -
33 - -3023.3 -1007.8 — 
37 - 113.9 33.2 — 
40 - -601.3 - -
44 - . -728.2 — - . 
45 - -73.4 -9.1 -
53 — -0.0 -0.0 -
54 - 413.9 21.8 -
57 — -2830.9 -118.0 — 
58 2233.7 117.6 -
61 -428.9 - - — , 
74 -0.0 — — — 
77 - -1313.3 -13.3 -
88 332.1 - — — 
93 405.9 - - - , 
99 - 321.4 - -
106 45.3 - - -
107 344.7 — - — 
109 -25.6 — — -
121 -640.3 101.8 544.9 — 
124 - -0.0 -0.0 -
125 - . - 71.4 
135 - 23.9 - -24.1 
138 - 79.0 - • -
156 9.8 - - -
157 -215.9 215.9 - -
1576 
LAND IN PRODUCTION BY PRODUCING AREAS 



















































































































LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO S0LN.31 
REG. WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) : (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 - 79.0 - -
2 — 425.0 — — 
3 -283.7 479.3 40.4 
7 - -2909.4 -974.6 
8 — —601.3 . — — 
9 - -911.5 21.4 
10 - -73.4 -9.1 
11 -640.3 101.7 544.9 
12 738.0 321.4 -- 71.4 
13 - -1313.3 -13.3 
14 -428.9 - - -
15 — — — — 
16 390.1 — — — 
17 -25.6 23.9 - -24.1 
18 — — — — . 
19 9.8 
20 -215.9 215.9 
U.S. -456.6 -4162.7 -390.2 47.3 
1578 
LAND IN PRODUCTION BY CONSUMING REGIONS 



















































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.31 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.} OF F.U.) OF F.U.) OF F.U.) 
2 - 599.2 . — — -
7 -140.9 — — — 
9 - , 353.3 7.2 - — . 
10 -277.9 369.5 50.4 — - • 
33 - -5714.0 -1904.7 - . — ; 
37 - 197.1 259.5 — , 
40 - -947.1 , - — -
44 — -1132.4 - — — , 
45 - -140.2 -17.3 — - • 
53 - . — 0.  0 -0.0 — — • 
54 — 556.7 29.3 — — , 
57 — -4048.2 -168.7 - - ; 
58 - 2725.1 143.4 — — : 
61 -378.5 - - — — . 
74 -0.0 — . — — — . 
77 - • -2009.4 -20.3 — — 
88 315.0 - — . — — 
93 262.6 - — — — 
99 - 343.9 — — , — 
106 34.3 — — — • — 
107 207.9 — — . - — 
109 —13.6 — — . — — . 
121 -611.2 94.6 546.8 -
124 -0.0 -0.0 , - — 
125 — - — 11.5 12.1 
135 - 47.8 — -14.9 -12.1 
138 — 53.7 — . - — 
156 9.1 . — — • - . — 







































CROP PRODUCTION BY PRODUCING AREAS , 
CHANGE FROM SOLN. 1 TO SOLN.31 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) ; (1000 TONS OF 
HAY EQUIV.) 
-2551.3 -1581.6 — -2500.0 
551.1 52.5 , — • 250.9 
— 204.3 - 204.3 
955.3 2536.6 — 2880.5 
381.1 926.3 - 1063.6 
169.6 544.1 - • 605.2 
-1420.3 -2264.3 - -2775.6 
—0 .0 -0.0 — -0.0 
-2309.7 — • — -831.5 
-226.8 -161.2 — . -242.8 
-1827.1 -1949.6 . - -2607.4 
-283.8 -471.8 — -574.0 













—494.0 -294.0 — -471.8 
327.2 205.3 — 323.1 
-1124.3 -335.3 -740.1 
736.8 194.5 459.7 
-405.0 -43.9 — -189.7 
10.4 77.3 — 81.0 
146.5 653.5 — 706.2 
-325.3 -1322.5 — . -1439.6 
98.5 — — 35.4 
-0.1 — — -0.0 
713.9 159.0 — . 416.0 
—0.0 -0.0 -0.1 
7.9 — - 2.9 
-168.4 -1697.5 — -1758.1 
— 64.1 - . 64.1 
— — . 
-47. C -47.0 
-845.7 -2592.4 -340.4 -3237.2 
-169.2 -448.3 — -509.2 
-184.5 -1347.7 - -1414.1 
- —444.5 — -444.5 
1581 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN.31 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U. ) OF F.U.) OF F.U.) OF F.U.) 
1 — 53.7 — — — 
2 -  599.2 -  -  -
3 -277.9 581.8 42.7 
7 -  -5516.9 -1099.7 
8 — —947.1 — — — 
9 — —1898.8 6.6 — — 
10 — —140.2 —11.8 — — 
11 -611.2 94.6 546.8 
12 577.6 343.9 -  11.5 12.1 
13 -  -2009.4 -14.1 
14 —378.5 — — — — 
16 242.2 — — — — 
17 -13.6 47.8 -  -14.9 -12.1 
19 9.1 — — — — 
20 -131.5 175.9 -  -  -
U.S. -583.8 -8615.4 -529.6 -3.4 
1582 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN-31 
REG. SILAGE 






(1000 TONS OF 
HAY EQUIV.) 
1 -168.4 -1697.5 — -1758.1 
2 -2551.3 -1581.6 - -2500.0 
3 551.1 52.5 - 250.9 
4 146.5 653.5 - 706.2 
5 - 268.4 - 268.4 
6 550.8 1470.5 - 1668.7 
7 -3730.0 -2264.3 - -3607.1 
8 -2053.9 -2110.8 — -2850.2 
9 —14005.5 -4514.1 -810.6 -10366.6 
10 -283.8 -471.8 - -573.9 
11 728.3 1214.2 - 1476.3 
12 326.4 18.1 - 135.6 
13 327.2 205.3 - 323.1 
14 —494.0 -294.0 - . -471.8 
15 -845.7 -2592.4 -340.4 -3237.2 
16 -405.0 -43.9 — -189.7 
17 18.3 77.2 - 83.8 
18 -169.2 -448.3 - -509.2 
19 -184.5 -1347.7 — -1414.1 
20 - —444.5 - —444.5 
U.S. -22242.6 -13851.1 -1150.9 -23009.4 
1583 
Appendix R.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1584 
LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 







































U.S. -0.9 149.2 -195.6 
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LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 




































































CROP LAND TO 
HAY, PASTURE, 







































IDLE LAND BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN.31 
COTTON LAND GRAIN LAND 






























IDLE LAND BY CONSUMING REGIONS 
CHANGE FROM SOLN. I TO S0LN.31 
REG. WILD HAY LAND PASTURE LAND TOTAL LAND 
NO. (1000 ACRES) (1000 ACRES } (1000 ACRES ) 
1 - -1043.9 -1951.5 
2 - 3833.5 5027.1 
3 - 1800.0 1479.6 
4 - -1468.2 
5 — — — 
6 - 6680.2 5569.3 
7 - 1414.3 8694.5 
8 - 2474.6 5337.0 
9 715.9 5831.0 13515.3 
10 - - 3623.0 
11 — — — 
12 — — — 
13 — — 1414.6 
14 - - 2794.9 
15 290.9 12938.1 17753.5 
16 - - 1583.5 
17 — — — 
18 - 20616.4 21173.2 
19 - 23824.4 24442.3 
20 — — — 
U.S. 1006.8 78368.6 108988.0 
1588 
Appendix R.3. Livestock Activities and 
Excess Livestock Capacity 
1589 
FED BEEF ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.31 
KEG. TOTAL EASTERN SOUTHERN EXTENDED 
NO. FED BEEF DEFERRED DEFERRED SILAGE 




11 — — — — 
12 — — — — 
13 — — — — 
14 — — — — 
15 — — — — 
16 — — — — 
17 39.4 
1 8  —  —  —  —  
19 — — — — 
20 76.4 -  -  2402.0 
U.S.  115.7 -  -  2402.0 
1590 
FED BEEF ACTIVITIES 
CHANGE FROM SOLN. I TO S0LN.31 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE ON SILAGE i\C SILAGE 
(1000 HEAD) (1000 HEAD) (1000 HEAD) (1000 HEAD) 
10 — — — — 
11 — — . — — 
12 — — — — 
13 — — — — 
14 — — — — 
15 — — — — 
16 893.3 -  -893.3 
17 89.C -  43.9 -93.5 
18 - - ' 
19 — — — — 
20 -1790.7 -  -  -534.9 
U.S.  -808.4 -  -849.5 -628.4 
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cow AND HOG ACTIVITIES 
CHANGE FROM 50LN. 1 TO S0LK.31 
REG. MILK COWS BEEF COWS HOGS 
NO. (1000 HEAD) (1000 HEAD) ( lOCC CWT.) 
1  -454.7 1487.5 
2 —696.5 — — 
3  646.1 -932.8 
4 143.9 
5 —89.4 — — 
6  1390.0 -1636.8 
7 -796.5 -346.4 -7249.6 
8 —692.7 — — 
9  -3444.2 -101.0 5933.7 
10 215.6 -1330.5 
11 718.3 
12 85.1 -276.0 
13 33.5 
14 -35.3 
15 -233.5 -725.8 
16 — — — 
17 —27.3 — — 
18 -22.2 -270.4 408.1 
19 -54.4 -748.0 907.8 
20 -281.6 -90.8 
U.S.  -3595.9 -  -0.0 
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CALF AND YEARLING ACTIVITIES 



















































































EXCESS LIVESTOCK CAPACITY 
CHANGE FROM SOLN. 1 TO SOLN-31 
MILK COWS BEEF COWS FED CATTLE HOGS 
HOOO HEAD) (1000 HEAD) (1000 HEAD) (1000 CWT.) 
454*7 — — — 
696.5 — — — 
—646.1 932.8 — — 
— 143.9 — — — 
89.4 
—1390.0 1636.8 — — 
796.5 346.4 - 7249.6 
692.7 - - -
3444.2 101.0 - -5933.7 
-215.7 1330.5 
—718.3 — — — 
—85.1 276.C — — 
—33.5 — — — 
35.3 — — — 
233.5 725.fi 
27.3 - -39.4 
22.2 270.3 - -408.1 
54.3 748.C - -907.8 
281.6 90.8 -76.4 
3595.7 6458.5 - -0.0 
1594 
Appendix R.4. Transfer Activities 
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ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SCLN. 1 TO S0LN.31 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (ICOO CWT.) 
1 -1697.4 
2 -1581.9 -48492.8 
3 52.6 86844.2 
4 653.3 28225.0 
5 263.4 
6 1470.7 115366.6 
7 -2264.4 -23785.8 
8 -2111.3 -53346.2 
9 -5325.4 -289090.9 
10 -471.8 61669.5 
11 1215.2 75815.1 
12 18.0 61429.3 
13 205.3 14863.0 
14 —294.0 — 
15 -2933.2 -17913.8 
16 -43.9 11579.4 
17 77.3 -244.7 
18 -448.3 -195.5 
19 -1347.8 
20 -444.5 -22722.2 
U.S. -15003.1 -C.O 
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USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM SOLN. 1 TO S0LN.31 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS ( I C C n  TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U. ) 
1 — —613.G — —374.8 
2 — —47.6 — — 
3 - 153.2 
6 - - 1167.7 
7 — 4 26.3 — — 
9 - 31.2 - -2550.1 
1 0  —  —  —  —  
11 - - - 1375.7 
12 — — — 463.8 
13 - 89.3 
14 - 29.7 
15 - -20.8 
16 — —49.G — — 
17 — — 37.6 — 
18 — —6.1 — —82.3 
19 — 6.6 — — 
20 — — —37.6 — 
U.S. 0.0 -C.O -0.0 -0.0 
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GRAIN USED FOR FEED 











































































Appendix R.5. Transportation Activities 
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TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON -5524.8 -53458.7 
7 COLUMBUS 3 RICHMOND 5524.8 — 
10 BURLINGTON 1 BOSTON - -1C70.1 
10 BURLINGTON 3 RICHMOND — 13094.0 
10 BURLINGTON 4 ATLANTA — 5870.6 
10 BURLINGTON 6 NASHVILLE — 21886.5 
10 BURLINGTON 11 JACKSON - -1897.2 
12 FORT WORTH 6 NASHVILLE 1289.1 — 
12 FORT WORTH 11 JACKSON 12223.6 — 
13 GRAND ISLAND 2 SCRANTON 5524.8 — 
13 GRAND ISLAND 3 RICHMOND 32.5 — 
13 GRAND ISLAND 20 SAN FRANCISCO - -36312.5 
14 ABERDEEN 6 NASHVILLE -1289.1 — 
15 HELENA 18 SALT LAKE CITY 3269.7 — 
15 HELENA 19 PORTLAND -1026.6 — 
15 HELENA 20 SAN FRANCISCO 5717.8 — 
1600 
TRANSPORTATION ACTIVITIES 










(ICOO CWT. F.U. ) 
7 COLUMBUS 2 SCRANTON 4140.0 — 
10 BURLINGTON 2 SCRANTON -4140.0 -
10 BURLINGTON 3 RICHMOND -865.7 — 
10 BURLINGTON 4 ATLANTA 454.8 — 
10 BURLINGTON 5 TAMPA -1452.3 — 
10 BURLINGTON 8 LANSING -3276.1 — 
10 BURLINGTON 11 JACKSON -10936.7 -
12 FORT WORTH 4 ATLANTA - 1935.1 
12 FORT WORTH 5 TAMPA — -4488.5 
12 FORT WORTH 6 NASHVILLE - 3421.8 
12 FORT WORTH 11 JACKSON - -2064.8 









13 GRAND ISLAND 










. CITY PORK 
(1000 CWT 
2 SCRANTON -5560.5 
2 SCRANTON 5560.5 















18 SALT LAKE CITY -313.0 
20 SAN FRANCISCO 313.0 
19 PORTLAND —696.3 
20 SAN FRANCISCO 696.3 










CHANGE FROM SOLN. I TO S0LN.3I 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
. CITY REG 
NO. 




1 BOSTON 10 BURLINGTON -176.9 -
3 RICHMOND 7 COLUMBUS 318.8 -
3 RICHMOND 10 BURLINGTON —668.9 — 
5 TAMPA 7 COLUMBUS 122.7 -
5 TAMPA 8 LANSING 125.4 -
5 TAMPA 10 BURLINGTON -62.0 — 
6 NASHVILLE 10 BURLINGTON 253.6 — 
7 COLUMBUS 10 BURLINGTON -85.3 — 
8 LANSING 10 BURLINGTON -101.5 — 
9 MINNEAPOLIS 10 BURLINGTON -269.6 -
11 JACKSON 10 BURLINGTON 2060.9 -
12 FORT WORTH 10 BURLINGTON -208.1 -
12 FORT WORTH 13 GRAND ISLAND -258.4 -
12 FORT WORTH 16 DENVER -490.5 -
12 FORT WORTH 20 SAN FRANCISCO 1398.1 — 
13 GRAND ISLAND 5 TAMPA — -27.6 
13 GRAND ISLAND 17 PHOENIX — -120.5 
14 ABERDEEN 3 RICHMOND — —966.5 
14 ABERDEEN 9 MINNEAPOLIS 993.3 — 
15 HELENA 19 PORTLAND 450.5 — 
19 PORTLAND 20 SAN FRANCISCO -49.7 
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TRANSPORTATION ACTIVITIES 


















































13 GRAND ISLAND 
15 HELENA 
17 PHOENIX 







































9 MINNEAPOLIS 19 PORTLAND — 2015.9 
9 MINNEAPOLIS 20 SAN FRANCISCO — -49492.9 
11 JACKSON 1 BOSTON - 37289.8 
11 JACKSON 5 TAMPA - 16990.3 
12 FORT WORTH 11 JACKSON - -21535.0 
12 FORT WORTH 17 PHOENIX - 10749.2 
12 FORT WORTH 20 SAN FRANCISCO - 72215.0 
15 HELENA 19 PORTLAND - -12286.7 
16 DENVER 18 SALT LAKE CITY - 1308.6 
16 DENVER 19 PORTLAND — 10270.8 
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TRANSPORTATION ACTIVITIES 











3 RICHMOND 2 SCRANTON — -1352.1 
4 ATLANTA 1 BOSTON — 1988.7 
4 ATLANTA 2 SCRANTON — 491.7 
6 NASHVILLE 7 COLUMBUS — -273.1 
9 MINNEAPOLIS 1 BOSTON — -1597.9 
9 MINNEAPOLIS 8 LANSING — —406.6 
9 MINNEAPOLIS 10 BURLINGTON — -1112.3 
10 BURLINGTON 2 SCRANTON -236.4 -
10 BURLINGTON 6 NASHVILLE 236.4 -
11 JACKSON 2 SCRANTON - -2097.7 
12 FORT WORTH 2 SCRANTON - 1086.2 
12 FORT WORTH 5 TAMPA 255.0 -
12 FORT WORTH 7 COLUMBUS . — -522.3 
12 FORT WORTH 8 LANSING - 1856.5 
12 FORT WORTH 11 JACKSON -255.0 -
12 FORT WORTH 20 SAN FRANCISCO — 492.8 
13 GRAND ISLAND 2 SCRANTON - 1279.1 
13 GRAND ISLAND 10 BURLINGTON - -704.9 
14 ABERDEEN 8 LANSING - -979.6 
14 ABERDEEN 19 PORTLAND — 1048.1 






















18 SALT LAKE CITY 








20 SAN FRANCISCO 
11 JACKSON 
20 SAN FRANCISCO 
2 SCRANTON 

















APPENDIX S. CHANGE PROM SOLUTION 19 TO SOLUTION 50 
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Appendix S.l. Land in Production and Crop Output 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.19 TO S0LN.50 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 70.2 — — 
7 - -912.7 - — . 
9 — 427.3 8.7 — 
10 -283.7 262.8 35.8 — 
37 — 113.9 33.2 — 
40 - -378.6 — — 
43 -176.5 — — — 
44 — -728.2 - — 
45 — -1783.3 -220.4 — 
53 — -0.0 -0.0 — 
54 209.4 2666.2 140.3 -
56 - -35.8 35.8 — 
57 . - -2888.7 -120.4 — • 
58 1724.8 90.8 . — 
70 — -1600.7 -16.2 -
74 —0.0 — — • -
85 96.1 — — — 
90 416.9 - — — 
93 -701.9 - — 
99 — -0.1 - — • 
102 -262.8 — — • — 
105 534.1 — — — 
106 -141.8 — - — 
113 -254.5 253.7 — 















125 — - — 
-71.4 
132 — 1.8 — 
134 - • - - • 72.4 










138 - 78.2 — . — 
155 -184.7 — — . — 
156 -2.6 , - — . — 
157 502.1 -502.1 — — 
i6io 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.19 TO S0LN.50 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 













-1637.5 -1655.3 -68.0 
— — —51.9 
—116.4 —450.9 —95.0 
-829.7 -985.9 -106.7 
— — —154.7 












—0.0 — — 
—4.9 —67.6 ' — 
—0.3 —93.4 — 
-13.8 -1084.0 
— — —46.5 
-61.4 -1281.5 -290.9 
—6.9 —144.4 — 
2.7 161.2 























LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN.19 TO SOLN.50 
WHEAT FEED GRAINS SOYBEANS COTTON 
ClOOO ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— 78*2 — — 
— 70.2 — — 
-283.7 -222.6 44.6 
113.9 33.2 
— —378.6 — — 
32.9 738.2 146.6 
-1783.3 -220.4 
—48.8 —0.0 —0.0 — 
-285.0 1.7 - -71.4 




37.3 - 35.4 
-184.7 — — — 
-257.1 253.7 
779.1 -502.1 
^21.8 -3194.0 -12.3 -36.0 
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LAND IN PRODUCTION BY CONSUMING REGIONS 







WILD HAY . 
(1000 ACRES) 
1 -13.8 -1084.0 — . 
2 -65.1 -250.4 -
3 618.6 823.7 -
4 32.1 1032.3 -
5 - 363.9 -
6 110.1 2661.2 -
7 -182.8 -342.8 
8 -156.1 -652.4 -
9 -2583.7 -3092.1 -715.9 
10 77.1 1210.6 . -
11 20.9 627.3 -
12 171.3 531.0 -
13 101.0 250.9 — 
14 -1222.9 -3110.5 -
15 -61.4 -1281.5 -290.9 
16 52.3 89.5 -
17 -5.1 -161.0 -
18 -6.9 —144.4 • — 
19 3.5 108.7 — 
20 - -1139.9 -
U.S. -3110.7 -3559.7 -1006.8 
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CROP PRODUCTION BY PRODUCING AREAS 












(1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) 
2 - 99.0 — — — 
7 — -1524.2 — - — 
9 - • 480.7 9.8 - — . 
10 -277.9 389.0 53.0 - -
37 - . 197.1 259.5 - -
40 - -596.3 — — • — 
43 -201.2 - - -
44 -1132.4 — — -
45 — -3406.1 -421.0 — -
53 — -0.0 -0.0 — — 
54 201.2 3586.0 188.7 - , -
56 - -61.1 61.1 — — • 
57 - . -4130.9 -172.1 — — 
58 - 2104.3 110.8 . - — 
70 - -1688.7 -17.1 . - -
74 -0.0 - — . — — 
85 83.9 - — . — — . 
90 379.6 — — — — 
93 -454.1 - - -
99 — • -0.1 — - — • 
102 -208.0 - — - — , 
105 397.4 — — — — 
106 -107.3 — — . — . — . 
113 -322.8 244.8 — . — - • 
117 223.5 — — . — . — 








- - . 
125 - - — . -11.5 -12.1 
132 - 1.2 — — — 
134 - — — 58.2 30.8 
135 - 74.4 - -22.9 -18.6 
137 -47.0 — — — — 
138 — 53.2 — • - — . 
155 -93.9 - — . - . — 
156 -2.4 — - • — . — 
157 305.8 -409.2 - . — — 
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CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.19 TO S0LN.50 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
2 -748.6 -464.0 — -733.5 
6 79.6 14.7 43.4 
7 6194.2 590.3 2820.3 
10 975.3 449.6 - . 800.7 
17 — 293.7 — 293.7 
23 631.4 1534.6 — 1761.9 
27 716.6 2298.3 — . 2556.3 
33 -417.6 -665.7 — -816.0 
35 -0.0 -0.0 — -0.0 
37 -2309.7 — — -831.5 
40 -1376.6 -978.3 -1473.9 
41 -218.1 -232.7 - . -311.2 
52 1411.6 2346.1 — 2854.3 
54 -15065.1 —4446.1 -90.4 -9960.0 
56 — — -75.8 -75.8 
57 -1222.4 -1153.5 -136.8 -1730.4 
58 -8297.3 -2742.7 -121.6 -5851.4 
59 - — -182.5 -182.5 
60 — — -156.4 —156.4 
64 -6481.2 -3857.0 — -6190.2 
79 1446.7 794.7 — 1315.6 
85 -473.5 -254.6 - -425.1 
93 2568.9 766.2 — 1691.0 
99 1.1 0.5 - 0.8 
106 1266.9 137.3 — • 593.3 
113 12.1 — 4.3 
114 . — -130.1 . - -130.1 
117 - -1441.1 , - -1441.1 
118 295.7 1319.3 . — 1425.7 
120 242.1 984.3 1071.5 
124 -0.1 — . - . -0.0 
134 -59.2 -342.7 — —364.0 
135 -10.6 -408.5 — -412.3 
138 -166.7 -1680.2 • — -1740.2 
145 — — -47.0 -47.0 
152 -1110.8 -3405.0 -340.4 -4145.2 
155 -131.4 -348.1 — -395.4 
156 48.2 352.0 — 369.3 
157 — -2753.5 — -2753.5 
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CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.19 TO SOLN.50 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TOI 
OF F.U. ) OF F.U.) OF F.U.) : OF F.U.) 
1 - 53.2 - . - . — 









7 197.1 32.5 
-
— 
8 - . -596.3 - . - -
9 -0.0 366.0 130.2 . - -
10 — -3406.1 -287.5 — — 
11 -47.0 —0.0 -0.0 - — 
12 -74.6 1.0 -11.5 -12.1 
13 83.9 - — — 
14 - -1688.7 -13.0 — -
15 -208.0 . - - . - -
16 290.1 - - — 
17 — 74.4 — : 35.4 12.1 
18 -93.9 - - - — 
19 -325.2 244.8 - - — 
20 529.3 .-409.2 - -
U.S. -123.4 -5719.3 -91.1 23.8 — 
I6l6 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.19 TO S0LN.50 
REG. SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) : (1000 TONS) . (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 —166.7 -1680.2 — -1740.2 
2 -748.6 -464.0 -733.5 
3 7249.1 1054.7 3664.4 
4 295.7 1319.3 — 1425.7 
5 - 293.7 — 293.7 
6 1347.9 3832.9 — • 4318.1 
7 -2727.3 -665.7 - -1647.5 
8 -1594.7 -1211.1 - -1785.1 
9 -24584.9 -8342.3 -810.6 -18003.4 
10 1411.6 2346.1 . - . 2854.3 
11 242.0 984.3 - 1071.4 
12 2569.9 766.7 - 1691.8 
13 973.2 540.1 - 890.5 
14 -6481.2 -3857.0 - -6190.2 
15 -1110.8 -3405.0 -340.4 -4145.2 
16 1266.9 137.3 — . 593.3 
17 -69.8 -751.2 - -776.3 
18 -131.4 -348.1 - . -395.4 
19 60.2 221.9 - 243.6 
20 - -4194.6 - -4194.6 
U.S. -22198.5 -13422.3 -1150.9 -22564.7 
I617 
Appendix S.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
CHANGE FROM S0LN.19 TO S0LN.50 
REG- COTTON LAND COTTON LAND COTTON LAND 
NO. TO GRAIN LAND TO HAY LAND TO PASTURE LAND 



























32.3 -125.1 57.4 
32.3 478.4 -474.7 
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LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
CHANGE FROM S0LN.19 TO S0LN.50 
REG. GRAIN LAND GRAIN LAND HAY LAND CROP LAND TO 
NO. TO TO TO HAY, PASTURE, 
HAY LAND PASTURE LAND PASTURE LAND OR IDLE LAND 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 - 1937.7 
2 — — — —0.0 
3 - 251.7 2149.8 -367.6 
4 — —25.3 —507.1 —25.3 
5 292.4 -292.4 
6 — — — —210.8  
7 - - -149.2 33.9 
8 - - - 547.0 
9 - -3701.7 -3753.8 2275.9 
10 — — — 1912.5 
11 - 9.2 -608.7 9.2 
12 - 85.5 -504.6 156.9 
13 - -325.6 -122.4 -325.6 
14 - -13112.6 -838.7 3108.0 
15 - -3470.8 -799.5 314.0 
16 — —446.8 —87.3 —446.8 
17 — — 36.0 —67.7 
18 - - - 192.1 
19 - — — -
20 -459.8 182.8 680.1 -277.0 
U.S. -167.4 -20845.9 -2567.6 6828.7 
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IDLE LAND BY CONSUMING REGIONS 























































IDLE LAND BY CONSUMING REGIONS 




























































Appendix S.3. Livestock Activities and 

























FED BEEF ACTIVITIES 
CHANGE FROM S0LN.19 TO S0LN.50 
TOTAL EASTERN SOUTHERN 
FED BEEF DEFERRED DEFERRED 
























66.3 -1916.6 -84.8 1852.5 
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FED BEEF ACTIVITIES 
CHANGE FROM SOLN.19 TO SOLN.50 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE ON SILAGE NO SILAGE 
(1000 HEAD) (1000 HEAD) (1000 HEAD) (1000 HEAD) 
10 — — — — 
1 1  —  —  —  —  
12 — — — — 
13 — — — — 
15 — — — — 
16 222.1 - - -
17 —7.0 — — — 
18 — — — — 
19 - . - - -















1 -450.8 1501.2 -
2 -143.5 — - . 
3 1858.3 - -
4 292.9 617.1 -
5 -375.2 357.3 -
6 1596.4 - -
7 -381.9 - -
8 -458.5 - — 
9 .—6306.8 - 6607.1 
10 796.5 - -22485.1 
11 248.1 -230.7 6437.7 
12 906.1 425.0 12152.3 
13 171.0 -902.2 -0.0 
14 66.3 .-3923.2 -3700.3 
15 -17.2 -2810.8 . — 
16 262.9 -317.6 24.7 
17 -140.5 329.1 963.6 
18 -19.9 -
19 37.1 - -
20 -656.9 — — 
U.S. -2715.9 . — -0.1 
1626 
CALF AND YEARLING ACTIVITIES 
CHANGE FROM SOLN.19 TO SOLN.50 
REG. YEARLING CALF YEARLING 
NO. CALVES SLAUGHTER SLAUGHTER 
(1000 HEAD) (1000 HEAD) (1000 HEAD) 
1 — —173.7 — 
2 — 444,2 — 
3 - 607.7 -1430.3 
4 -1803.2 705.8 -1785.2 
5 -372.4 731.7 -368.7 
6 -1516.2 - -1501.0 
7 — — — 
8 - 118.4 
10 — — — 
11 -189.3 - -187.4 
12 — — — 
13 —449.2 — — 
14 —1444.7 — — 
15 —47.0 — —46.5 
16 — — — 
17 -421.7 - -862.2 
18 -553.6 - -548.1 
19 - 15.0 
20 1263.4 -234.9 1250.8 
U.S. -5534.0 2214.2 -5478.6 
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EXCESS LIVESTOCK CAPACITY 











1 450.8 - — -
2 143.5 — 551.1 -
3 -1858.3 - — -
4 -292.9 -617.1 - -
5 375.2 -357.3 84.8 -
6 -1596.5 — — -
7 381.9 — — -
8 458.5 - — -
9 6306.8 - -832.2 -6607.1 
10 -796.5 - -247.9 22485.1 
11 -248.1 230.7 — -6437.7 
12 -906.2 -425.0 495.6 -12152.3 
13 -171.C 902.1 —1606.4 — 
14 — 66.3 3923.2 1282.9 3700.3 
15 17.2 2810.8 - -
16 -262.9 317.6 198.8 -24.7 
17 140.5 -329.1 6.9 -963.6 
18 19.9 - — -
19 -37.1 — — -
20 656.9 - — -
U.S. 2715.7 6456.0 — -0.0 
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ROUGHAGE AND MILK TRANSFER ACTIVITIES 









































USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM S0LN.19 TO SQLN.50 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - -172.0 - 709.2 
2 - 22.9 
3 - 363.2 165.4 
5 -101.0 - 803.0 
6 — — — 525.3 
7 — —51.0 — — 
9 101.0 264.1 - -8738.1 
10 — -473.3 — — 
11 - - 1897.5 
12 — — — 5725.4 
13 — 68.1 — — 
14 — 74.1 — — 
15 — — . — — 
16 — — — — 
17 — — — — 
18 - -29.6 123.8 -119.1 
19 - -66.5 402.0 
20 — — —1494.2 — 

























GRAIN USED FOR FEED 










































—325.2 — — — 
529.3 -580.2 
-123.3 -5707.5 -109.8 23.9 
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Appendix S.5. Transportation Activities 
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TRANSPORTATION ACTIVITIES 
CHANGE FROM S0LN.19 TO S0LN.50 
ORIGIN DESTINATION LEVEL 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
(1000 CWT. F.U. 
7 COLUMBUS 1 BOSTON — -34643.5 
7 COLUMBUS 2 SCRANTON - -26783.0 
7 COLUMBUS 3 RICHMOND - 80169.5 
10 BURLINGTON 1 BOSTON - 3263.7 
10 BURLINGTON 3 RICHMOND — 6765.4 
10 BURLINGTON 4 ATLANTA - 6023.2 
10 BURLINGTON 6 NASHVILLE - 41887.8 








12 FORT WORTH 6 NASHVILLE -2432.1 — 
12 FORT WORTH 11 JACKSON 940.9 — 
13 GRAND ISLAND 1 BOSTON -15907.8 -
13 GRAND ISLAND 3 RICHMOND 5557.3 -
13 GRAND ISLAND 8 LANSING -6587.1 — 
13 GRAND ISLAND 19 PORTLAND - -4898.9 
13 GRAND ISLAND 20 SAN FRANCISCO - -3419.8 
14 ABERDEEN 1 BOSTON 15907.8 -
14 ABERDEEN 6 NASHVILLE 2432.1 — 
14 ABERDEEN 8 LANSING 6587.1 -
15 HELENA 18 SALT LAKE CITY 1878.4 — 
1634 
TRANSPORTATION ACTIVITIES 









12 FORT WORTH 
12 FORT WORTH 
















































20 SAN FRANCISCO 
17 PHOENIX 















CHANGE FROM S0LN.19 TO SOLN.SO 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
. CITY REG 
NO. 
. CITY CALVES 
(1000 
4 ATLANTA 7 COLUMBUS 1541.6 
4 ATLANTA 10 BURLINGTON 526.8 






6 NASHVILLE 10 BURLINGTON 358.3 
8 LANSING 7 COLUMBUS -268.0 
9 MINNEAPOLIS 10 BURLINGTON -2749.4 
11 JACKSON 6 NASHVILLE -1697.7 
11 JACKSON 7 COLUMBUS -807.7 
11 JACKSON 9 MINNEAPOLIS 274.0 
11 JACKSON 10 BURLINGTON 3038.0 
12 FORT WORTH 7 COLUMBUS -315.1 
12 FORT WORTH 10 BURLINGTON -1195.2 
12 FORT WORTH 13 GRAND ISLAND 1459.7 
12 FORT WORTH 15 HELENA 1331.1 
12 FORT WORTH 16 DENVER -156.6 
12 FORT WORTH 20 SAN FRANCISCO 510.6 
13 GRAND ISLAND 17 PHCENIX — 
14 ABERDEEN 3 RICHMOND -7.5 
15 HELENA 18 SALT LAKE CITY -547.8 


































1 BOSTON 37609.7 
1 BOSTON . — . 
2 SCRANTON -
4 ATLANTA -26275.7 
4 ATLANTA -
5 TAMPA -
7 COLUMBUS , — 
8 LANSING -





5 TAMPA — 
6 NASHVILLE -
7 COLUMBUS . -
8 LANSING — 
10 BURLINGTON 
11 JACKSON 
12 FORT WORTH 
































9 MINNEAPOLIS 14 ABERDEEN -6920 .5 
9 MINNEAPOLIS 16 DENVER -
9 MINNEAPOLIS 18 SALT LAKE CITY -
9 MINNEAPOLIS 19 PORTLAND -
9 MINNEAPOLIS 20 SAN FRANCISCO -
12 FORT WORTH 11 JACKSON -20047 .8 
12 FORT WORTH 17 PHCENIX -
12 FORT WORTH 20 SAN FRANCISCO -
16 DENVER 18 SALT LAKE CITY — 
16 DENVER 19 PORTLAND -



























3 RICHMOND 2 SCRANTON . — 2541.3 
4 ATLANTA 1 BOSTON , - 2515.0 
4 ATLANTA 2 SCRANTON - -5734.2 
5 TAMPA 1 BOSTON - 509.1 
6 NASHVILLE 7 COLUMBUS , - -1008.7 
9 MINNEAPOLIS 1 BOSTON - -2255.4 
9 MINNEAPOLIS 8 LANSING - 570.7 
9 MINNEAPOLIS 10 BURLINGTON — -4211.3 
9 MINNEAPOLIS 14 ABERDEEN - 68.3 
10 BURLINGTON 6 NASHVILLE 1234.8 — 
10 BURLINGTON 8 LANSING 301.8 -
11 JACKSON 2 SCRANTON - 483.8 
12 FORT WORTH 2 SCRANTON — 1073.8 
12 FORT WORTH 3 RICHMOND -1779.2 — 
12 FORT WORTH 5 TAMPA 510.5 -
12 FORT WORTH 6 NASHVILLE -2258.4 -
12 FORT WORTH 7 COLUMBUS - 599.4 
12 FORT WORTH 8 LANSING - 1798.2 
12 FORT WORTH 18 SALT LAKE CITY . — 108.4 
12 FORT WORTH 20 SAN FRANCISCO - 1104.6 










13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 


















18 SALT LAKE CITY 




18 SALT LAKE CITY 
19 PORTLAND 
19 PORTLAND 
20 SAN FRANCISCO 
18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
20 SAN FRANCISCO 


























APPENDIX T. CHANGE PROM SOLUTION 1 TO SOLUTION 2 
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Appendix T.l. Land in Production and Crop Output 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. I TO SOLN. 2 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 371.8 
7 — 165 « 4 — — 
9 - 314.0 6.4 
10 — —485.4 —66.2 — 
33 — —499.8 —166.6 — 
37 - 113.9 33.2 
40 - 70.7 
45 - 1159.0 143.2 
53 — —4.2 —0.4 — 
54 - -367.8 -19.4 
57 - -1939.6 -80.8 
77 - -970.4 -9.8 
88 332.1 - - -
106 —6.9 — — — 
107 422.0 - - -
121 -365.2 170.6 913.5 
134 — — — —7.3 
135 — —6.1 — 6.2 
138 — —0.1 — — 
156 9.8 — — — 




























LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN. 2 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
—172.6 —664.0 — 


















16.5 — — 
0.5 6.8 — 
—0.0 — — 
0.0 1.1 
— —7.6 — 
-6.6 -138.6 -290.9 
0.1 3.1 
—10.4 —616.1 — 
— —224.9 — 
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LAND IN PRODUCTION BY CONSUMING REGIONS 



























































LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN. 2 
REG. SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 0.0 1.1 
2 —172.6 —664.0 — 
3 -96.3 -76.2 
4 0.8 25.9 
5 — —7.6 — 
6 5.5 154.8 
7 -103.0 424.0 
8 28.3 193.5 
9 192.5 194.6 
10 17.1 248.6 
11 —4.4 —665.8 — 
12 46.1 133.2 
13 78.7 271.1 
14 10.8 27.5 
15 -6.6 -138.6 -290.9 
16 2.6 4.4 
17 0.4 6.8 
18 0.1 3.1 
19 -10.4 -616.1 
20 - -224.9 
U.S. -10.2 -704.5 -290.9 
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CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN. 2 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 - 524.2 - — — 
7 - 276.3 — — 
9 — , 353.3 7.2 — — 
10 — : -718.4 -98.0 — — 
33 - -944.7 -314.9 — -
37 — ; 197.1 259.5 -
40 — ; 111.4 - — 
45 - . 2213.6 273.6 — — 
53 - — 6.9 —0.6 . - -
54 -494.7 -26.0 - — 
57 — ; -2773.7 -115.6 . - — 
77 -1484.7 -15.0 — — 
88 315.0 — — . — . — 
106 -5.2 — - — — 
107 254.5 — — — — 
121 -348.6 158.6 916.7 . — — 
134 — - - -5.9 -3.1 
135 — -12.2 - 3.8 3.1 
138 - -0.1 — — -
156 9.1 - — - — • 
157 -131.5 175.9 — • — — 
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CROP PRODUCTION BY PRODUCING AREAS 

























































































































CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN. 2 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U. ) OF F.U.) OF F.U.) OF F.U.) 
1 — —0.1 — — — 
2 — 524.2 — — — 
3 — —88.9 —65.7 — 
7 — —747.6 —154.7 — — 
8 — 111.4 — — — 
9 — —3268.3 —94.0 — — 
10 - 2206.8 186.4 
11 -348.6 158.6 916.7 
12 315.0 — — — — 
13 — —1484.7 —10.4 — — 
16 249.2 — — — — 
17 - -12.2 - -2.1 0.0 
18 — — — — — 
19 9.1 — — — — 
20 -131.5 175.9 
U.S. 93.3 -2424.8 778.4 -2.1 
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CROP PRODUCTION BY CONSUMING REGIONS 










































































Appendix T.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1652 
LAND CCNVCRTÉD TC OTHER CROPS BY CCNSLMÏNS REGICK 
ChVNGE FROM SCLN. 1 TO SCLN. 2 
KEG. CGTTCK LAND 
NO. TC G^AIN LAND 
(ICCC ACRES) 
CCTTCN LAND 
TC HAY LAND 
(ICCC ACRES) 
CCTTCN LAND 


















6 . 8  
506.3 6,e •1257.8 
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LAND CCNVLRTcC TO GTHhR CROPS BY CCNSLKIXG RCGICN 
CHANGE FRCf- SDLN. 1 TC SCLN. 2 
REG. GRAI?; LANC 











CRLP LAND TO 
KAY, PASTURE, 



































































IDLir LAND CY CCNSUKING REGICNS 








TAKE HAY LAND 
(ICCC ACiîES) 









































IDLE LAKC CY CCNSUMNG REGICkS 
CHANGE FROM SOLN. 1 TO SCLN. 2 
WILL HAY LAND PASTURE LAND 

























Appendix T.3. Livestock Activities and 

























FED BEEF ACTIVITIES 
CHANGE FACK SOLN. 1 TC SOLN. 2 
TOTAL EASTERN SCUTHiiRM EXTENDED 
FED BEEF DEFERRED DEFERXED SILAGE 
(1000 HEAD) (1000 HEAD) (1000 HEAD) (1000 HEAD) 
1.3 1.8 — — 
1 8 . 6  1 8 . 6  —  —  
6 . 1  —  6 . 1  -
20.7 - 20.7 
4.9 — 4.9 — 
6 . 1  —  6 . 1  —  
85.3 85.3 — — 
25.9 25.9 
1 0 6 . 1  1 0 6 . 1  
578.1 576.1 
11.0 11.C 
142.9 - - 142.9 
315.9 315.9 
88.4 88.4 
45.5 — — — 
126.3 — — — 
—49.9 — — — 
2 0 . 8  —  —  —  
—230.1 — — — 
—133S.4 — — — 

























FED BEEF ACTIVITIES 
CHANGE FRCN. SCLN. 1 TO SGLN. 2 
CALVES CALVES YEARLINGS 
ON SILAGE NO SILAGE ON SILAGE 










645 . 6 
211.7 
1659 
cow AND HOG ACTIVITIES 
CHANGE FROM SGLN. 1 TO SOLiN. 2 
MILK COWS 3EEF COkS HOGS 
(IGGC HEAD) (1000 HEAD) (ICCC CUT.) 
~ 5 56.7 — — 
— —520.3 — 
-17.0 173.1 
18.9 66.5 
— 165.5 — 
200.3 -346.4 2862.7 
109.2 
447.6 -101.0 -6138.6 
-96.3 366.1 8238.6 
-467.9 280.9 437.7 
198.7 -263.6 -7877.7 
372.5 1658.4 
-101.6 262.4 876.5 
-148.3 198.8 16G.8 





-279.2 135.1 O.G 
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CALF AND YEARLING ACTIVITIES 
CHANGE FROM SDLN. 1 TO SULK. 2 
REG. YEARLING CALF YEARLING 
NO. CALVES SLAUGHTER SLAUGHTER 
(lOCC HEAD) (ICOC HEAD) {ICCO HEAD) 
1 — — — 
2 -224.7 - -222.4 
3 - — 62» 2 
4 75.1 - 74.3 
5 —166,3 — —18.0 
6 70.1 - 69.4 
7 — — — 
8 — — — 
9 
10 — — — 
11 —16.3 — —16.2 
12 — — — 
13 £07.0 
14 62.8 
15 -159.2 - -157.6 
16 -703.6 — —432.7 
17 -230.3 - 687.3 
18 -15.2 - -15.0 
19 — — — 
20 111.8  

























EXCESS LIVESTOCK CAPACITY 















































































RCUGHAGE AND MILK TRANSFER ACTIVITIES 














































I USE OF EXOGEKGUS CONCENTRATES 
CHANGE FROM SOLN. 1 TO SQLN. 2 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CUNC.-l CGKC.-2 CCNC.-3 C0NC.-4 
(1000 TCNS (1000 TCNS (ICCO TCNS (lOCO TONS 
OF F.U.) OF r.U.) OF F.U.) OF F.U.) 
1 - 255.6 - -254.0 
2 — —75.3 — — 
3 — —4.7 — — 
7 — 38.6 — — 
9 - -217.6 - 2644.4 
10 — — — — 
11 — — — —536.4 
12 - - - -1884.9 
13 — 40.9 — — 
14 — —4.3 — — 
15 — —12.8 — — 
13 — —26.2 — — 
17 — — — — 
13 - -3.7 - 30.9 
19 - 9.3 
20 — — — — 
U.S. 0.0 0.0 0.0 -0.0 
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GRAIN USED FOR FEED 
CHANGE FROM SCLN. 1 TO SOLh. 2 
REG. WHEAT FEED GRAINS SGYBEAhS CCTTON SEED 
NO. (1000 TCNS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 — —1296.6 — — 
3 — —86.7 — — 
4 - 2.6 161.4 -121.9 
5 - - 289.4 -224.4 
6 - 28.1 - 6.9 
7 - 992.7 79.7 
S - 191.2 34.6 
9 - -3263.6 -36.1 
10 - 2335.2 257.0 
11 — — — 53.7 
12 -93.0 - - 285.7 
13 -167.6 987.9 -9.E 
14 232.1 - - -
15 -57.9 - - -
16 249.2 - - -
17 — —12.2 — —2.1 
18 — — — — 
19 —430.1 — — — 
20 365.5 -2297.0 
U.S. 93.3 -2418.4 776.2 -2.1 
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12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
























































(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON -4706.4 — 
10 BURLINGTON 2 SCRANTON 4706.4 -
10 BURLINGTON 3 RICHMOND 1306.0 -
10 BURLINGTON 4 ATLANTA 3227.5 -
10 BURLINGTON 5 TAMPA 5787.7 -
10 BURLINGTON 8 LANSING 692.8 — 
10 BURLINGTON 9 MINNEAPOLIS 1243.4 — 
10 BURLINGTON 11 JACKSON -18335.4 -
12 FORT WORTH 4 ATLANTA - -2437.7 
12 FORT WORTH 5 TAMPA — -4488.5 
12 FORT WORTH 6 NASHVILLE - 137.1 













13 GRAND ISLAND 
13 GRAND ISLAND 












20 SAN FRANCISCO 
2 SCRANTON 
12 FORT WORTH 
17 PHOENIX 
20 SAN FRANCISCO 
16 DENVER 
17 PHOENIX 
20 SAN FRANCISCO 
9 MINNEAPOLIS 
20 SAN FRANCISCO 

































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 

















13 GRAND ISLAND 
16 DENVER 





20 SAN FRANCISCO 



































4 ATLANTA 5 TAMPA -842.0 — 
7 COLUMBUS 2 SCRANTON - 8450.6 
7 COLUMBUS 3 RICHMOND - 9429.0 
8 LANSING 2 SCRANTON - 9945.7 
9 MINNEAPOLIS 2 SCRANTON - 30096.5 
9 MINNEAPOLIS 3 RICHMOND - -9429.0 
9 MINNEAPOLIS 5 TAMPA - -671.8 
9 MINNEAPOLIS 10 BURLINGTON - 7275.8 
9 MINNEAPOLIS .  11 JACKSON - 7394.4 
9 MINNEAPOLIS 14 ABERDEEN 6920.5 -
9 MINNEAPOLIS 17 PHOENIX — -2265.6 
9 MINNEAPOLIS 18 SALT LAKE CITY - -1113.1 
9 MINNEAPOLIS 19 PORTLAND - 12286.7 
9 MINNEAPOLIS 20 SAN FRANCISCO — -10074.9 
12 FORT WORTH 11 JACKSON 20047.8 -7394.4 
15 HELENA 19 PORTLAND - -12286.7 
16 DENVER 17 PHOENIX - 1083.1 
16 DENVER 18 SALT LAKE CITY — 1308.6 
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TRANSPORTATION ACTIVITIES 











3 RICHMOND 2 SCRANTON — -122.4 
4 ATLANTA 1 BOSTON — -1175.0 
4 ATLANTA 2 SCRANTON — 1526.4 
6 NASHVILLE 7 COLUMBUS - 364.3 
9 MINNEAPOLIS 1 BOSTON - 1175.0 
9 MINNEAPOLIS 2 SCRANTON 657.7 -
9 MINNEAPOLIS 8 LANSING — -223.7 
9 MINNEAPOLIS 10 BURLINGTON - -412.2 
10 BURLINGTON 1 BOSTON -11.0 — 
10 BURLINGTON 2 SCRANTON -1634.9 — 
10 BURLINGTON 3 RICHMOND —36.8 -
10 BURLINGTON 4 ATLANTA 2430.6 -
10 BURLINGTON 5 TAMPA 2337.7 — 
10 BURLINGTON 6 NASHVILLE 1736.2 -
10 BURLINGTON 7 COLUMBUS -1076.9 -
10 BURLINGTON 8 LANSING —160.6 -
11 JACKSON 2 SCRANTON — -369.8 
12 FORT WORTH 2 SCRANTON — 454.7 
12 FORT WORTH 5 TAMPA -1163.7 -
12 FORT WORTH 7 COLUMBUS . - —376.6 















13 GRAND ISLAND 2 SCRANTON 1958.6 — 
13 GRAND ISLAND 10 BURLINGTON — 271.8 
14 ABERDEEN 7 COLUMBUS 548.1 — 
14 ABERDEEN 8 LANSING — 55.6 
15 HELENA 2 SCRANTON -1096.5 -
15 HELENA 19 PORTLAND 1366.7 551.2 
15 HELENA 20 SAN FRANCISCO — -1207.4 
16 DENVER 4 ATLANTA -2555.1 — 
16 DENVER 5 TAMPA -1203.5 -
16 DENVER 6 NASHVILLE -1773.0 -
16 DENVER 20 SAN FRANCISCO 6136.8 -1423.1 
17 PHOENIX 11 JACKSON -2089.2 — 
17 PHOENIX 20 SAN FRANCISCO 1645.0 2626.0 
18 SALT LAKE CITY 20 SAN FRANCISCO 123.5 -51.2 
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APPENDIX U. CHANGE PROM SOLUTION 1 TO SOLUTION 3 
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Appendix U.l. Land in Production and Crop Output 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN. 3 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 379.6 - — 
7 - 249.4 - — 
9 - -113.3 -2.3 —  
10 - -296.2 —40.4 — 
33 - -1105.1 —368.4 — 
37 - 113.9 33.2 — 
40 - 70.7 - — 
45 - 2007.4 248.1 —  
53 - -40.0 -3.5 — 
54 - -777.2 -40.9 — 
57 - -1842.8 -76.8 — 
77 - -917.2 -9.3 — 
88 332.1 — — —  
93 668.9 . — — — 
99 — 321.4 — —  
105 180.1 - — —  
106 —30.6 —  — — 
107 422.0 —  — - — 
109 0.8 —  —  —  
121 -818.5 62.7 335.7 — 
125 — —  — 71.4 
134 - —  — -153.7 
135 - -103.9 — 105.8 
138 - 0.8 —  .  — 
156 11.6 — — — 


































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN. 3 
SILAGE TAKE HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1CÛ0 ACRES) 
—179«8 —691.6 — 
—6.1 —8.5 — 
-159.1 -125.8 















—5.1 —165.0 — 
—20.1 —603.0 .— 






-16.5 -345.3 -290.9 
-7.5 -157.3 
-12.3 -729.0 
— —249.1 — 
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LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN. 3 
REG. WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) : (1000 ACRES) (1000 ACRES) 
1 — 0.8 — — 
2 — 379.6 — — 
3 — —160.1 —42*7 — 
7 - -991.2 -335.2 
8 — 70.7 — — : 
9 - -2620.0 -117.7 
10 - 1967.4 244.6 
11 -818.5 62.7 335.7 
12 1001.0 321.4 - 71.4 
13 - -917.2 -9.3 
14 — — — — 
15 — — — — 
16 571.5 — — — 
17 0.8 -103.9 . - -48.0 
18 — — — - — 
19 11.6 — -r — 
20 -215.9 215.9 
U.S. 550.3 -1773.9 75.5 23.4 
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LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. I TO SOLN. 3 
REG. SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 —0.1 —11*2 — 
2 -179.8 -691.6 
3 -165.1 -134.3 
4 —76.4 —734.6 — 
5 - 5.5 
6 -17.8 -500.1 
7 -68.3 . 757.0 
8 40.2 263.0 
9 406.8 411.3 
10 50.0 589.6 
11 -14.0 -603.0 
12 -38.1 -36.5 
13 76.6 263.6 
14 95.9 243.9 
15 -16.5 -345.3 -290.9 
16 11.3 19.3 
17 7.6 —68.1 — 
18 -7.5 -157.3 
19 -12.3 -729.0 
20 - -249.1 
U.S. 92.5 -1707.0 -290.9 
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CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. I TO SOLN. 3 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 — . 535.2 — . — — 
7 - - 416.6 - . - — 
9 — -127.4 —2.6 — — 
10 — . -438.4 -59.8 — — 
33 — . -2088.7 -696.2 — 
37 197.1 259.5 — 
40 — 111.4 — ; - — 
45 — . 3834.1 473.9 -
53 -65.7 -5.7 - — . 
54 — -1045.3 -55.0 — — 
57 — -2635.2 -109,8 — 
77 — -1403.3 -14.2 — • — 
88 315.0 — - . — . - : 
93 432.7 - - . — . — . 
99 - 343.9 — -
105 134.0 — — — — 
106 -23.2 — - . — . 
107 254.5 — - - ; — . 
109 0.4 — - — 
121 -781.3 58.3 336.9 — — 
125 — — - 11.5 12.1 
134 - . — — -123.6 -65.3 
135 — -207.3 — 65.2 53.2 
138 — 0.5 — . - . -
156 10.7 - - — — 


































CROP PRODUCTION BY PRODUCING AREAS 

































































(1000 TO.^iS OF 
HAY ECUIV.) 
-2025.9 






























CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SGLN. 1 TO SOLN. 3 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 — . 0.5 — - , -














8 — . 111.4 — — — 
9 - -3680.5 -110.1 - , — 
10 - 3768.4 319.5 . - -
11 -781.3 58.3 336.9 - — 
12 747.7 343.9 - 11.5 12.1 
13 — . -1403.3 -9.8 — — 
14 — — — - — 
15 — — - , - — 
16 365.3 — - . — . — 
17 0.4 -207.3 - -58.4 -12.1 
18 - — — - — 
19 10.7 — - . - -
20 -131.5 175.9 - - — 























CROP PRODUCTION BY CONSUMING REGIONS 










































































Appendix U.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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LAND CCNVSRTED TC 01 HER CROPS BY CONSLKIKG RtGICN 
CHANGE FROM SOLi\. 1 TO SCLN. 3 
REG, CUTTOi\ LAND 








TC HAY LAND 
(ICCC ACRES) 
CLTTC;\ LA.\D 















-95.7 — 6 8  .  0  
-71.4 
2 1 1 . 6  
U.S. -95.7 — 6 S . C 140.2 
1686 
LAND CCNVERTED TC OTHER CROPS 3Y CONSLKING REGION 































































CROP LAND TC 
KAY, PASTURE, 




















IDLE LAND BY CCNSUKING REGIONS 




















































IDLE LANC BY CCNSUMING REGICNS 
























































Appendix U.3. Livestock Activities and 

























FED BEEF ACTIVITIES 






1 2 . 2  
41.3 
9.2 































12 .2  
41.3 
9.8 





2106.4 75.5 285.3 
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FED BEEF ACTIVITIES 












































U.S. -820.2 -964.2 -628.4 
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COW AND HOG ACTIVITIES 
CHANGE FROM SOLN. 1 TO SOLN. 3 
REG. MILK COWS BEEF COWS HOGS 
NO. (lOCC HEAD) (ICOC HEAD) (1000 CWT.) 
1 — — — 
2 -556.7 
3 — —932.3 — 
4 -547.3 345.7 
5 . 37.8 -37.2 
6 — —551.0 — 
7 400.9 -346.4 -5136.8 
a 218 . 0  
9 893.9 -101.0 -7972.4 
10 -96.3 731.0 16452.1 
11 -467.9 560.9 437.7 
12 -416.7 102.4 -7877.7 
13 -181.0 743.9 3311.8 
14 -101.6 524.0 1750.3 
15 -216.2 397.0 321.1 
16 63.6 333.1 -1285.9 
17 25.4 232.6 
IS -2.2 -612.7 
19 — —748.0 — 
20 181.7 -90.8 
U.S. -764.5 550.8 O.C 
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CALF AND YEARLING ACTIVITIES 





















































































EXCESS LIVESTOCK CAPACITY 































































Appendix U.4. Transfer Activities 
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ROUGHAGE ANC MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN. 1 TO SOLN. 3 
REG- HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 -17.3 
2 -1281.9 -48492.8 
3 -192.7 
4 —751.0 — 
5 11.8 2181.0 
6 —777.4 — 
7 1470.1 9429.0 
8 495.9 19861.2 
9 1104.4 61732.9 
10 1312.4 -7275.8 
11 -945.9 
12 -269.1 -46582.9 
13 576.5 
14 302.4 
15 -1257.9 -17913.8 
16 29.7 4776.1 
17 -160.2 2361.4 
18 -379.2 -195.5 
19 -1591.7 
20 -795.0 20119.2 
U.S. -3115.9 C.O 
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USE OF EXOGENOUS CONCENTRATES 






























































0 . 0  - 0 . 0  
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GRAIN USED FOR FEED 
CHANGE FROM SOLN. 1 TO SOLN. 3 
REG. WHEAT FEED GRAINS SOYBEANS COTTON SEED 
NO. (1000 TONS (1000 TCNS (1000 TCNS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) CF F.U. ) 
2 -  -1288.7 
3 — —148.2 — — 
4 -  -627.9 29.8 -145.2 
5 — — 255.0 —224.4 
6 — —407.1 — —141.6 
7 — -74.3 —588.6 — 
8 -  119.2 45.2 
9 -  -3677.0 -113.8 
10 -  4862.5 490.6 
11 -  -  -  72.9 
12 -98.0 343.9 -  449.8 
13 -  1298.5 -9.3 








-207.5 -  -58.4 
—2526.2 — — 
-2333.3 109.3 -46.9 
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Appendix U.5, Transportation Activities 
1700 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON — -36476.8 
7 COLUMBUS 8 LANSING - 156.5 
10 BURLINGTON 1 BOSTON - -10.9 
10 BURLINGTON 4 ATLANTA - -12557.8 
10 BURLINGTON 6 NASHVILLE — -8141.9 
10 BURLINGTON 11 JACKSON - . -1168.9 
12 FORT WORTH 6 NASHVILLE 1289.1 — 
12 FORT WORTH 11 JACKSON 15626.0 — 
13 GRAND ISLAND 20 SAN FRANCISCO - -54042.6 
14 ABERDEEN 1 BOSTON -10432.9 — 
14 ABERDEEN 6 NASHVILLE -1289.1 -
15 HELENA 1 BOSTON 10432.9 -
15 HELENA 18 SALT LAKE CITY 4355.3 -
15 HELENA 19 PORTLAND -16484.6 . -
15 HELENA 20 SAN FRANCISCO 2629.4 _ 
1701 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON 4140.0 — 
10 BURLINGTON 2 SCRANTON -4140.0 -
10 BURLINGTON 3 RICHMOND 921.5 -
10 BURLINGTON 4 ATLANTA 596,8 — 
10 BURLINGTON 5 TAMPA 5101.0 — 
10 BURLINGTON 8 LANSING 904.5 -
10 BURLINGTON 11 JACKSON -6738.2 -
12 FORT WORTH 4 ATLANTA - -2904.0 
12 FORT WORTH 5 TAMPA — . -4488.5 
12 FORT WORTH 6 NASHVILLE — -2831.0 
12 FORT WORTH 11 JACKSON - 1457.2 
14 ABERDEEN 9 MINNEAPOLIS —4.9 — 
1702 
TRANSPORTATION ACTIVITIES 










7 COLUMBUS 2 SCRANTON -3939.9 
9 MINNEAPOLIS 2 SCRANTON -639.9 
9 MINNEAPOLIS 11 JACKSON -335.7 
9 MINNEAPOLIS 20 SAN FRANCISCO -1009.3 
10 BURLINGTON 2 SCRANTON 4579.8 
10 BURLINGTON 12 FORT WORTH 6042.2 
10 BURLINGTON 17 PHOENIX 1624.1 
10 BURLINGTON 20 SAN FRANCISCO 372.7 
13 GRAND ISLAND 16 DENVER 986.3 
13 GRAND ISLAND 17 PHOENIX -1624.1 
13 GRAND ISLAND 20 SAN FRANCISCO 3177.9 
14 ABERDEEN 9 MINNEAPOLIS 4130.0 
14 ABERDEEN 20 SAN FRANCISCO -2787.6 













1 BOSTON 10 BURLINGTON -176.9 
2 SCRANTON 7 COLUMBUS 157.4 
3 RICHMOND 10 BURLINGTON —668.9 
5 TAMPA 4 ATLANTA 119.8 
5 TAMPA 10 BURLINGTON -160.2 
6 NASHVILLE 10 BURLINGTON -155.8 
7 COLUMBUS 10 BURLINGTON -85.3 
8 LANSING 10 BURLINGTON 328.5 
9 MINNEAPOLIS 10 BURLINGTON 54.1 
12 FORT WORTH 10 BURLINGTON 1563.3 
12 FORT WORTH 13 GRAND ISLAND 431.5 
12 FORT WORTH 16 DENVER -435.3 
12 FORT WORTH 20 SAN FRANCISCO -1923.6 
13 GRAND ISLAND 5 TAMPA — 
13 GRAND ISLAND 17 PHOENIX — 
14 ABERDEEN 3 RICHMOND — 
15 HELENA 18 SALT LAKE CITY 964.9 
17 PHOENIX 20 SAN FRANCISCO 470.3 























4 ATLANTA 5 TAMPA -842.0 — 
7 COLUMBUS 3 RICHMOND - 9429.0 
7 COLUMBUS 4 ATLANTA 26275.7 — 
8 LANSING 2 SCRANTON - 19861.2 
9 MINNEAPOLIS 2 SCRANTON - 28631.6 
9 MINNEAPOLIS 3 RICHMOND - -9429.0 
9 MINNEAPOLIS 5 TAMPA — -2181.0 
9 MINNEAPOLIS 10 BURLINGTON - 7275.8 
9 MINNEAPOLIS 11 JACKSON - 21535.0 
9 MINNEAPOLIS 12 FORT WORTH — 25047.8 
9 MINNEAPOLIS 13 GRAND ISLAND 12062.5 — 
9 MINNEAPOLIS 14 ABERDEEN 6920.5 -
9 MINNEAPOLIS 15 HELENA - 5627.1 
9 MINNEAPOLIS 17 PHOENIX - -5828.9 
9 MINNEAPOLIS 18 SALT LAKE CITY — -1113.1 
9 MINNEAPOLIS 19 PORTLAND - 12286.7 
9 MINNEAPOLIS 20 SAN FRANCISCO - -20119.2 
12 FORT WORTH 11 JACKSON 20047.8 -21535.0 
15 HELENA 19 PORTLAND — -12286.7 
16 DENVER 17 PHOENIX — 3467.5 
16 DENVER 18 SALT LAKE CITY — 1308.6 
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TRANSPORTATION ACTIVITIES 











3 RICHMOND 2 SCRANTON — 318.1 
4 ATLANTA 1 BOSTON — -1771.1 
4 ATLANTA 2 SCRANTON - 1713.6 
6 NASHVILLE 7 COLUMBUS - -1158.0 
9 MINNEAPOLIS 1 BOSTON - 1155.7 
9 MINNEAPOLIS 2 SCRANTON 1172.6 — 
9 MINNEAPOLIS 8 LANSING - —406.6 
9 MINNEAPOLIS 10 BURLINGTON — 401.9 
10 BURLINGTON 1 BOSTON 109.1 -
10 BURLINGTON 2 SCRANTON -4209.4 — 
10 BURLINGTON 3 RICHMOND -73.5 — 
10 BURLINGTON 4 ATLANTA 3115.3 -
10 BURLINGTON 5 TAMPA 1385.6 — 
10 BURLINGTON 6 NASHVILLE 1699.5 — 
10 BURLINGTON 7 COLUMBUS 3542.0 — 
10 BURLINGTON 8 LANSING 1589.1 -
11 JACKSON 2 SCRANTON — 321.4 
12 FORT WORTH 2 SCRANTON — -1329.1 
12 FORT WORTH 5 TAMPA -240.9 — 
12 FORT WORTH 7 COLUMBUS — 882.1 
12 FORT WORTH 11 JACKSON 1952.9 — 
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TRANSPORTATION ACTIVITIES 











13 GRAND ISLAND 2 SCRANTON 3903.5 1105.9 
13 GRAND ISLAND 10 BURLINGTON — -810.9 
13 GRAND ISLAND 20 SAN FRANCISCO 7.8 — 
14 ABERDEEN 1 BOSTON — 184.3 
14 ABERDEEN 7 COLUMBUS -4597.9 -
14 ABERDEEN 8 LANSING - 70.8 
14 ABERDEEN 19 PORTLAND 3508.4 — 
14 ABERDEEN 20 SAN FRANCISCO 2184.0 -
15 HELENA 2 SCRANTON -1096.5 — 
15 HELENA 19 PORTLAND —627.6 551.2 
15 HELENA 20 SAN FRANCISCO 2263.6 -3671.6 
16 DENVER 4 ATLANTA -3363.9 -
16 DENVER 5 TAMPA -1203.5 — 
16 DENVER 6 NASHVILLE -1773.0 — 
16 DENVER 20 SAN FRANCISCO 7402.0 -1250.6 
17 PHOENIX 11 JACKSON -2089.2 -
17 PHOENIX 20 SAN FRANCISCO 539.5 867.9 
18 SALT LAKE CITY 20 SAN FRANCISCO -236.4 1885.4 
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APPENDIX V. CHANGE FROM SOLUTION 1 TO SOLUTION 19 
1708 
Appendix V.l. Land in Production and Crop Output 
1709 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.19 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 369.9 — — 
7 - 249.4 - — 
9 -113.3 —2.3 — 
10 - -217.1 -29.6 — 
33 - -3080.8 -1026.9 — 
34 , - -660.3 —67.6 -
40 - -405.5 - — 
43 398.5 — — -
45 - 3859.7 477.0 — 
54 — • -2451.2 -129.0 - , 
56 - 35.8 -35.8 — 
57 - 57.8 2.4 — 
70 - 1600.7 16.2 — 
77 - -1346.2 -13.6 — 
85 -96.1 - — — 
88 332:1 — — -
90 103.0 — - — 
93 701.9 - - — 
99 — 321.4 — — 
102 262.8 — - — 
106 47.8 - — — 
107 422.0 - - — 
109 0.8 — — -
121 -1330.8 -163.7 -876.6 — 
125 - - — . 71.4 
127 177.9 - - — 
128 240.0 - — -
134 — — -173.5 
135 - -121.0 - 122.5 
138 - 0.8 - . — 
155 234.2 — — • — 
156 15.2 - - -




























LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.19 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
-170.8 -657.1 -
-5.9 -8.2 — 
-159.1 -125.8 -
-40.2 -1128.8 -
-103.6 -994.9 — 
-116.5 — — 
82.5 323.0 — 
-156.2 -913.7 -
-273.2 -4287.0 — 
1283.2 1297.1 -
116.4 450.9 — 
447.1 1137.2 — 
287.4 989.3 — 
42.3 93.7 — 
-147.2 —456.0 — 
62.4 166.4 -
-17.6 —30.1 -
-0.8 -29.5 — 
-5.1 -162.2 — 
-20.2 -607.0 — 
—15.8 — — 
38.6 228.1 — 
11.6 161.9 — 
-1.5 — 88.6 — 
-0.1 -11.2 — 
— 29.9 -
-12.3 -257.6 — 
-16.1 -955.4 — 
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LAND IN PRODUCTION BY CONSUMING REGIONS 




































































LAND IN PRODUCTION BY CONSUMING REGIONS 



































































































CROP PRODUCTION BY PRODUCING AREAS 











































(1000 TONS (1000 TONS 





















































CROP PRODUCTION tiY PRODUCING AREAS 





























































































CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN.19 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 — 0.5 — — . 















8 - —638.6 - - - . 
9 454.3 -3153.2 -155.5 . - — 
10 — 7372.1 622.3 - — 
11 -1270.2 -152.2 -879.6 - — 
12 1236.7 343.9 - . 11.5 12.1 
13 -83.9 -2059.6 -14.4 - , -
14 - 1688.7 13.0 - — 
15 208.0 — - - — 
16 290.6 — — — — 
17 0.4 -241.5 - —64.0 -12.1 
18 119.1 — - . — 
19 14.0 — - — — 
20 59.8 —80.0 - . - ^ 
U.S. 1028.8 -3501.3 -1680.3 -52.5 — 
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CROP PRODUCTION BY CONSUMING REGIONS 



























































































Appendix V.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
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LAND CC.NVERTED TC OTHER CROPS RY CGNSLKING RflGICN 
























TC GRAIN LAND 
{iOCC ACRES ) 
CCTTCN LAND 
TO KAY LAND 
(ICCC ACRES) 
CCTTCN LAND 






-111 .1  44.0 l is .2 
U.S. -11]  .1  49.3 4C47.8 
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LAND CONVERTED TG OTHER CROPS BY CONSLKING KEGICN 































CROP LAND TO 
HAY, PASTURE, 
PASTURE LAND PASTURE LAND CR IDLE LAND 





































- 2 1 6 2 . 0  




O.C 28764.1 -5683.1 424.7 
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IDLE LAND BY CCKSUMKG REGIONS 























































IDLE LANC BY CCiNSUKING REGICivS 
























WILD HAY LAND 
(lOCC ACRES) 
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Appendix V.3. Livestock Activities and 























FED BEEF ACTIVITIES 















































FED BEEF ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.19 
REG, CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE ON SILAGE NO SILAGE 











11 — — — — 
12 — — — — 
13 — — — — 
14 — — — — 
15 899.8 -  -  -
16 1000.7 -  -893.3 
17 -72.0 -  -170.0 -93.5 
18 —205.7 — — — 
19 —512.6 — — — 
20 -1790.7 -  -  -534.9 
U.S.  -680.5 -  -1063.3 -628.4 
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COW ANC HOG ACTIVITIES 





































- 2 1 6 . 2  
-182.4 
113.2 



































0 .0  
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CALF AND YEARLING ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LK.19 
YEARLING CALF YEARLING 
CALVES SLAUGHTER SLAUGHTER 
(lOOC HEAD) ( lOGC HEAD) (1000 HEAD) 
194.5 
-695.3 121.8 -688.4 
— — 454.7 
827.1 -  818.8 
151.9 -  122.8 
657.1 -  650.5 
















EXCESS LIVESTOCK CAPACITY 
















2 64 84.7 448.e — 8742.3 
3 2244.0 2798.4 — 13661.3 
4 2671.3 1007.9 — 17968.4 
5 - 2050.3 60.4 2342.0 
6 2780.0 4910.4 - 16888.4 
7 4918.4 1833.6 767.1 84958.9 
8 2431.1 270.6 768.9 6429.8 
9 5326.4 1438.6 3148.2 55710.4 
10 8826.9 10863.6 13212.1 115635.3 
11 3537.9 3559.6 326.7 18000.2 
12 5563.5 16459.9 1471.5 23633.1 
13 3173.7 4006.8 5002.9 45964.3 
14 2325.6 3598.1 1127.7 1999.3 
15 1094.2 3089.6 — — 
16 812.4 2710.6 1970.9 3857.7 
17 138.9 2446.0 2267.1 642.4 
18 294.2 1838.1 617.1 816.1 
19 1419.4 2919.4 1537.8 2661.0 
20 1424.8 2130.2 7242.6 3188.5 
U.S. 57115.2 68424.5 39573.9 424674.4 
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Appendix V.4. Transfer Activities 
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ROUGHAGE AND HILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.19 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT-) 
1  -17.3 
2 -1217.8 -48492.8 
3 -192.2 
4 -207.2 
5 64.1 2832.2 
6 -1754.7 
7 -1932.3 -84285,6 
8 -1119.2 -247CC.7 
9 4636.8 208160.5 
10 -8308.6 -7275.8 
11 -952.0 
12 -305.2 -58603.4 
13 2418.4 
14 1410.0 
15 -  -17913.8 
16 -46.2 -13698.3 
17 341.9 10504.5 
13 -621.1 -195.5 
19 -2085.9 
20 -  33668.7 

























USE OF EXOGENOUS CONCENTRATES 














OF F.U.)  











0 . 0  0 . 0  0 . 0  
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GRAIN USED FOR FEED 











































































Appendix V.5. Transportation Activities 
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TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U. ) 
7 COLUMBUS 1 BOSTON 5524.8 34643.5 
7 COLUMBUS 2 SCRANTON -5524.8 -30558.0 
10 BURLINGTON 1 BOSTON — -4333.8 
10 BURLINGTON 4 ATLANTA — 711.8 
10 BURLINGTON 6 NASHVILLE - -1423.8 
10 BURLINGTON 11 JACKSON — 3052.2 
12 FORT WORTH 6 NASHVILLE 1289.1 — 
12 FORT WORTH 11 JACKSON 25404.3 -
13 GRAND ISLAND 1 BOSTON 45113.3 — 
13 GRAND ISLAND 2 SCRANTON 5524.8 -
13 GRAND ISLAND 8 LANSING 6587.1 — 
13 GRAND ISLAND 20 SAN FRANCISCO — -50622.8 
14 ABERDEEN 1 BOSTON -50638.1 — 
14 ABERDEEN 6 NASHVILLE -1289.1 — 
14 ABERDEEN 8 LANSING -6587.1 — 
15 HELENA 9 MINNEAPOLIS -9086.3 — 
15 HELENA 18 SALT LAKE CITY -2381.9 -
15 HELENA 19 PORTLAND -21001.8 — 
15 HELENA 20 SAN FRANCISCO -1196.3 — 
1734 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON 4140.0 -
10 BURLINGTON 2 SCRANTON -4140.0 -
10 BURLINGTON 3 RICHMOND 687.7 — 
10 BURLINGTON 4 ATLANTA 7913.7 — 
10 BURLINGTON 5 TAMPA 21043.8 — 
10 BURLINGTON 8 LANSING -2019.1 — 
10 BURLINGTON 11 JACKSON 17595.0 — 
12 FORT WORTH 4 ATLANTA - —4374.4 
12 FORT WORTH 5 TAMPA - -4488.5 
12 FORT WORTH 6 NASHVILLE - 53.9 
12 FORT WORTH 11 JACKSON - 3667.2 
14 ABERDEEN 9 MINNEAPOLIS -4.9 mm 
1735 
TRANSPORTATION ACTIVITIES 









7 COLUMBUS 2 SCRANTON &1242.* 
9 MINNEAPOLIS 2 SCRANTON *3*.$ 
9 MINNEAPOLIS 11 JACKSON 33*.? 
9 MINNEAPOLIS 20 SAN FRANCISCO iee$.3 
10 BURLINGTON 2 SCRANTON 
10 BURLINGTON 7 COLUMBUS 1G*7#.2 
10 BURLINGTON 11 JACKSON 4*37.7 
10 BURLINGTON 12 FORT WORTH 4042.2 
10 BURLINGTON 16 DENVER 1343.S 
10 BURLINGTON 17 PHOENIX 1424.1 
13 GRAND ISLAND 16 DENVER -377.2 
13 GRAND ISLAND 17 PHOENIX -1424.1 
13 GRAND ISLAND 18 SALT LAKE CITY *3#.4 
13 GRAND ISLAND 20 SAN FRANCISCO -724*.1 
14 ABERDEEN 9 MINNEAPOLIS 5110.4 
14 ABERDEEN 18 SALT LAKE CITY *3*4 
14 ABERDEEN 20 SAN FRANCISCO S«17.ê 
15 HELENA 20 SAN FRANCISCO 243$.7 
1734 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON 4140.0 — 
10 BURLINGTON 2 SCRANTON -4140.0 -
10 BURLINGTON 3 RICHMOND 687.7 -
10 BURLINGTON 4 ATLANTA 7913.7 — 
10 BURLINGTON 5 TAMPA 21043.8 -
10 BURLINGTON 8 LANSING -2019.1 — 
10 BURLINGTON 11 JACKSON 17595.0 — 
12 FORT WORTH 4 ATLANTA — -4374.4 
12 FORT WORTH 5 TAMPA - -4488.5 
12 FORT WORTH 6 NASHVILLE — 53.9 
12 FORT WORTH 11 JACKSON - 3667.2 
14 ABERDEEN 9 MINNEAPOLIS -4.9 
1735 
TRANSPORTATION ACTIVITIES 














13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 




















18 SALT LAKE CITY 
20 SAN FRANCISCO 
9 MINNEAPOLIS 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
























CHANGE FROM SOLN. 1 TO S0LN.19 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
. CITY REG 
NO. 




1 BOSTON 10 BURLINGTON -176.9 -
3 RICHMOND 10 BURLINGTON —668.9 — 
5 TAMPA 10 BURLINGTON -234.0 -
6 NASHVILLE 10 BURLINGTON -155.8 -





in CO 1 
-
8 LANSING 7 COLUMBUS 268.0 -
8 LANSING 10 BURLINGTON -101.5 -
9 MINNEAPOLIS 10 BURLINGTON 2203.3 — 
11 JACKSON 6 NASHVILLE 1697.7 — 
11 JACKSON 7 COLUMBUS 807.7 — 
12 FORT WORTH 7 COLUMBUS 315.1 -
12 FORT WORTH 10 BURLINGTON 296-4 — 
12 FORT WORTH 13 GRAND ISLAND -655.3 -
12 FORT WORTH 16 DENVER -254.8 -
12 FORT WORTH 20 SAN FRANCISCO -1923.6 -
13 GRAND ISLAND 5 TAMPA - -27.6 
13 GRAND ISLAND 17 PHOENIX — 324.3 
14 ABERDEEN 3 RICHMOND 7.5 454.7 
15 HELENA 18 SALT LAKE CITY 547.8 — 
19 PORTLAND 20 SAN FRANCISCO -49.7 — 
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TRANSPORTATION ACTIVITIES 











4 ATLANTA 5 TAMPA -842.0 — 
5 TAMPA 4 ATLANTA 26275.7 -
7 COLUMBUS 3 RICHMOND - -23785.8 
8 LANSING 2 SCRANTON - -24700.7 
9 MINNEAPOLIS 2 SCRANTON - 73193.5 
9 MINNEAPOLIS 3 RICHMOND - 23785.8 
9 MINNEAPOLIS 5 TAMPA - -2832.2 
9 MINNEAPOLIS 7 COLUMBUS — 60499.8 
9 MINNEAPOLIS 10 BURLINGTON 85264.5 7275.8 
9 MINNEAPOLIS 11 JACKSON — 21535.0 
9 MINNEAPOLIS 12 FORT WORTH — 37068.4 
9 MINNEAPOLIS 13 GRAND ISLAND 18381.0 — 
9 MINNEAPOLIS 14 ABERDEEN 6920.5 -
9 MINNEAPOLIS 15 HELENA — 5627.1 
9 MINNEAPOLIS 16 DENVER — 9349.2 
9 MINNEAPOLIS 17 PHOENIX - -10504.5 
9 MINNEAPOLIS 18 SALT LAKE CITY - 4544.6 
9 MINNEAPOLIS 19 PORTLAND — 12286.7 
9 MINNEAPOLIS 20 SAN FRANCISCO — -33668.7 
12 FORT WORTH 11 JACKSON 20047.8 -21535.0 
15 HELENA 19 PORTLAND — -12286.7 
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TRANSPORTATION ACTIVITIES 











16 DENVER 18 SALT LAKE CITY -4349.1 
20 SAN FRANCISCO 19 PORTLAND 7885.2 
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TRANSPORTATION ACTIVITIES 











3 RICHMOND 2 SCRANTON — 1044.1 
4 ATLANTA 1 BOSTON - -1771.1 
4 ATLANTA 2 SCRANTON . - 5517.1 
5 TAMPA 1 BOSTON - 682.5 
6 NASHVILLE 7 COLUMBUS - 1319.9 
9 MINNEAPOLIS 1 BOSTON — 657.5 
9 MINNEAPOLIS 2 SCRANTON -1346.9 -
9 MINNEAPOLIS 8 LANSING — —406.6 
9 MINNEAPOLIS 10 BURLINGTON — 4514.5 
10 BURLINGTON 1 BOSTON 109.1 -
10 BURLINGTON 2 SCRANTON —4670.6 . -
10 BURLINGTON 3 RICHMOND -5405.2 -
10 BURLINGTON 6 NASHVILLE -1213.8 — 
10 BURLINGTON 7 COLUMBUS -1107.7 -
10 BURLINGTON 8 LANSING 1287.2 -
11 JACKSON 2 SCRANTON — -4582.8 
12 FORT WORTH 2 SCRANTON — -1329.1 
12 FORT WORTH 3 RICHMOND 1779.2 -
12 FORT WORTH 4 ATLANTA 900.5 -
12 FORT WORTH 5 TAMPA 984.4 -
12 FORT WORTH 6 NASHVILLE 2258.4 
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TRANSPORTATION ACTIVITIES 











12 FORT WORTH 7 COLUMBUS — —68.0 
12 FORT WORTH 11 JACKSON 2764.4 — 
13 GRAND ISLAND 2 SCRANTON 4836.1 2285.1 
13 GRAND ISLAND 3 RICHMOND 2897.5 — 
13 GRAND ISLAND 10 BURLINGTON - -209.1 
14 ABERDEEN 7 COLUMBUS -4597.9 246.9 
14 ABERDEEN 8 LANSING 301.8 824.1 
14 ABERDEEN 9 MINNEAPOLIS 5159.4 -
14 ABERDEEN IS SALT LAKE CITY 985.5 -
14 ABERDEEN 19 PORTLAND 2003.2 — 
15 HELENA 2 SCRANTON -1096.5 -
15 HELENA 19 PORTLAND 1041.6 574.9 
15 HELENA 20 SAN FRANCISCO 5399.7 -3671.6 
16 DENVER 4 ATLANTA -3363.9 -
16 DENVER 5 TAMPA -1203.5 -
16 DENVER 6 NASHVILLE -1773.0 -
16 DENVER 20 SAN FRANCISCO 9012.4 -1443.3 
17 PHOENIX 11 JACKSON -2089.2 -
17 PHOENIX 20 SAN FRANCISCO -51.3 2504.8 
18 SALT LAKE CITY 20 SAN FRANCISCO -236.4 969.9 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.24 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
238.7 
— —15*4 — -
38.9 
— 314.0 6.4 — 
-114.4 100.6 13.7 
-154.8 - - 154.8 
— — — 76.2 








— —52.9 -21.6 -
73.6 42.7 
650.0 532.9 
1927.5 - - -
1062.8 2732.7 174.4 
-2130.8 1802.2 156.7 
— —1188.0 —62.5 — 
— 184.6 -184.6 — 
— —243.1 —10.1 — 
3176.7 32.1 
1359.3 13.7 
—480.0 — — — 
332.1 — — — 
519.9 — — — 
—697.3 697.3 — — 
348.7 
— 35.1 — — 
—2.0 — — 2.0 
321.4 
— 2 . 0  —  —  —  
2113.5 — — — 
534.1 — — — 
—145.9 — — — 
422.0 — - — 
— 179.6 — — — 















LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN.24 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— - - 255.3 
— — — 71.4 
177.9 - - -
240.0 — — — 
— — — 74.8 
— — — 97.1 
1.8 
— —283.5 — 285.7 
— —19.5 — — 
— — — 164.7 
— — — 120.2 
9.3 - - -
346.5 —346.5 — — 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.24 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) . (1000 ACRES) (1000 ACRES) 
2 -49.3 -189.5 -
4 9.9 49.1 -
7 -21.7 -17.2 — 
22 17.3 634.8 , — 
23 8.1 165.8 — 
27 12.5 350.1 — 
32 16.6 317.9 — 
33 -86.3 -828.9 — 
34 17.3 326.1 — 
36 -88.3 -652.7 — 
38 74.2 977.3 — 
40 -14.4 -56.3 — 
41 189.4 1108.1 — 
42 — — 22.3 
43 — — 15.3 
44 — - 0.8 
46 52.7 365.3 — 
47 6.4 — — 
48 295.2 211.6 — 
52 -224.5 -3523.3 — 
53 145.5 1507.5 — 
54 621.9 628.7 — 
57 344.1 1333.0 — 
59 195.7 1567.2 — 
64 380.3 967.4 — 
83 99.8 343.6 — 
85 211.2 468.1 — 
93 24.1 74.6 — 
96 52.9 140.9 — 
101 2.0 . 125.8 — 
106 53.8 92.0 — 
109 4.6 175.1 — 
110 . — — 67.0 
118 -5.1 -162.2 — 
120 -23.8 -715.2 — 
121 -8.5 — — 
129 27.8 164.1 
131 -48.1 -49.0 — 
135 -2.2 — 
138 3.4 270.9 — 
142 - 29.9 — 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. I TO S0LN.24 
SILAGE TAME HAY WILD HAY 



























LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO S0LN.24 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— —19.5 — — 
223.4 
-269.2 453.6 20.1 154.8 
— — — : 76*2 
287.5 287.5 624.9 
12.7 590.9 208.8 
70.7 
887.6 -1246.5 -257.3 
859.5 9900.4 1665.2 164.7 
387.8 -87.9 -470.7 1594.1 
919.3 1055.6 - 245.3 
-480.0 1359.3 13.7 
3176.7 32.1 
2111.6 — — — 
810.2 — — — 
-179.6 -283.5 - 285.7 
9.3 — — — 
346«5 —346.5 — — 
5415.7 15134.2 1499.5 3145.7 
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LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO S0LN.24 
REG. SILAGE 


















































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.24 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 - .. 336.6 - - — . 
4 - -24.2 - — — 
7 — 65.0 , — — — 
9 — 353.3 7.2 — -
10 -112.0 149.0 20.3 — 
14 -124.5 — - 26.3 27.8 
17 - - 12.1 12.8 
23 — 317.7 317.7 177.8 191.8 
33 - 1297.3 432.4 - — ; 
34 — -33.8 —2.1 - — 
36 — • 799.6 430.6 — — 
38 16.4 -147.4 —34. 6 — — 
40 — 111.4 — — — 
43 1011.9 — — — -
45 — 8047.1 994.6 . -
46 - -102.7 -41.9 — — 
47 . — 100.9 41.7 — — 
48 — 978.3 545.2 — • — 
50 1785.8 — — — — 
52 951.2 4030.7 257.3 . — — 
53 -2087.1 2964.6 257.8 - .. 
54 - -1597.9 -84.1 — . — . 
56 — 314.7 -314.7 — — 
57 — -347.6 -14.5 — 
70 — 3351.4 33.9 - — . 
77 — • 2079.8 21.0 — • — 
85 -419.0 — — - — . — • 
88 315.0 - — » — -
90 473.4 — - . — — 
94 -483.9 648.5 — . - . — . 
95 214.6 - — - . -
96 - 24.5 — — • — 
98 -1.4 — - 0.3 0.3 
99 — 343.9 — . . - -
101 -2.0 — — . , - — 
102 1672.8 — . — . . — . -
105 397.4 — - . — . — 
106 -110.4 — — . , - — 
107 254.5 — . - . , — . — 
109 -95.3 , — — — — . 
121 370.2 -81.7 -472.3 252.9 275.4 
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CROP PRODUCTION BY PRODUCING AREAS 
























































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.24 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS 
HAY EQUIV 
2 -566.4 -351.1 — -555.0 
4 107.4 94.4 — 133.0 
7 -254.3 -24.2 — -115.8 
22 220.3 851.9 - 931.2 
23 88.6 215.2 — 247.1 
27 169.6 544.1 — 605.2 
32 223.9 636.0 — 716.7 
33 -1009.8 -1609.7 — -1973.2 
34 268.0 532.6 - 629.0 
36 -1528.2 -1062.0 . — • -1612.2 
37 — — — —0.0 
38 1002.3 1826.6 — , 2187.4 
40 -146.7 -104.2 — -157.1 
41 1951.3 2082.2 — 2784.7 
42 — — 25.0 25.0 
43 — — 24.3 24.3 
44 - - 1.2 1.2 
46 826.8 735.3 — 1032.9 
47 143.5 — — 51.7 
48 7084.8 376.6 - , 2927.1 
52 -4108.2 -6828.2 — -8307.2 
53 1978.3 3594.0 - 4306.2 
54 5721.5 1688.6 . - 3748.3 
57 3613.5 3409.7 — 4710.6 
59 2367.7 3565.3 - 4417.7 
64 2015.8 1199.6 — . 1925.3 
83 1197.7 751.4 — 1182.6 
85 2365.2 1271.7 - 2123.2 
93 361.4 107.8 — 237.9 
96 623.9 164.7 — 389.3 
101 27.9 167.6 — 177.7 
106 1303.1 141.2 — 610.3 
109 73.1 541.6 . - 567.9 
110 - — 84.4 84.4 
118 -46.5 -207.3 - -224.0 
120 -276.0 -1122.1 . — . -1221.5 
121 -85.1 — — -30.6 
124 . — - - -0.0 
129 513.7 114.4 299.3 
131 -563.3 -77.6 - . -280.4 








CROP PRODUCTION BY PRODUCING AREAS 






















CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO S0LN.24 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TO] 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
I - -13.3 — . — -
2 - 312.4 - — -
3 -236.5 567.2 20.7 26.3 27.8 
*T 
5 - - - 12.1 12.8 
6 - 317.7 303.0 177.8 191.8 
7 16.4 1116.1 233.1 — — 
8 - 111.4 — — — 
9 1011.9 -1630.8 -266.8 , - — 
10 649.9 16818.5 1870.3 31.4 33.8 
11 370.2 -81.7 -472.3 325.8 354.3 
12 891.4 1018.1 - 32.7 34.6 
13 -419.0 2079.8 14.6 — -
14 - 3351.4 25.9 - -
15 1670.9 — . - — 
16 541.5 - — — — 
17 -95.3 -565.6 — 176.2 143.7 
18 - - - - -
19 8.6 - . - - — 
20 211.0 -282.4 - — • — 
U.S. 4620.9 23118.8 1728.5 782.2 
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CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO S0LN.24 
REG. SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 41.6 419.9 — 434.9 
2 -459.0 -256.7 — -422.0 
3 -254.3 -24.2 - -115.8 
4 -46.5 -207.3 - • -224.0 
5 — 64.1 - 64.1 
6 478.5 1611.3 - 1783.6 
7 484.5 1385.5 - 1559.9 
8 1804.6 1977.9 - 2627.6 
9 11702.7 8663.6 50.5 12927.1 
10 4396.9 -3184.3 - -1601.4 
11 -361.1 -1122.1 - -1252.1 
12 935.6 309.2 - 646.1 
13 3562.9 2023.1 — . 3305.8 
14 2015.8 1199.6 - . 1925.3 
15 27.9 167.6 84.4 262.1 
16 1303.1 141.2 — 610.3 
17 -20.7 541.6 - 534.2 
18 -98.0 -259.6 - . -294.8 
19 -174.7 -1276.3 - -1339.2 
20 - - - — 
U.S. 25340.0 12174.1 134.9 21431.4 
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Appendix V/.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1758 
LAND CONVERTED TO OTHER CROPS BY CONSUMING RFGION 





























TO HAY LAND 
(1000 ACRES) 
0 .6  
175.2 
CCTTCN LAND 








—460.9 175.8 2929.1 
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LAND CCNVtRTeC TO OTHER CROPS BY CONSUMING REGION 
CHANGE FRON SCLN. 1 TO SCLN.24 
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IDLE LAND BY CLNSUKING REGICKS 




















































IDLE LAND BY CCNSUiVING REGICNS 
CHANGE FROK SOLN. 1 TO SCLK.24 






















18686.2  19271.4 
-105.4 15151.9 -58282.6 
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Appendix W . 3 .  Livestock Activities and 

























FED BEEF ACTIVITIFS 















































1680 .6  
2602.1 
3227.8 6 8 8 . 8  4282.7 
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FED BEEF ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LK.24 
REG. CALVES CALVES YEARLINGS YEARLINGS 
NO. ON SILAGE NO SILAGE ON SILAGE NC SILAGE 















16 -356.3 - -893.3 
17 -261.C - -170.0 -93.5 
13 —205.7 — — — 
19 —512.6 — — — 
20 -1608.5 - - -534.9 



























SOLN. 1 TO SQLN.24 
BEEF COWS HCGS 









































CALF AND YEARLING ACTIVITIES 




































2 2 6 . 2  
1607.5 
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EXCESS LIVESTOCK CAPACITY 











1 1533.3 44.0 52.8 1575.1 
2 6077.7 448.8 - 8742.3 
3 2137.4 2798.4 — 13661.3 
4 2671.3 1007.9 — 17968.4 
5 — 2061.2 59.3 2342.0 
6 2780.0 2281.7 - 16888.4 
7 3816.6 1833.6 372.2 70726.7 
8 1440.1 270.6 768.9 6429.8 
9 4824.1 1438.6 3148.2 55710.4 
10 8826.9 6169.0 10456.9 96567.7 
11 3537.9 4798.0 326.7 18000.2 
12 5371.6 15562.7 1146.4 23633.1 
13 3173.7 4420.9 4836.9 45235.8 
14 2325.6 3200.8 1165.9 — 
15 1078.0 2966.0 — — 
16 782.7 2897.1 1146.7 3857.7 
17 85.3 2575.0 2456.1 642.4 
18 278.8 1838.1 617.1 816.1 
19 1274.7 2919.4 1537.8 2661.0 
20 1457.4 2130.2 7060.4 3188.5 
U.S. 53472.9 61661.9 35152.2 388646.9 
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Appendix W.4. Transfer Activities 
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ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.24 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 419.9 
2 -256.8 -48492.8 
3 —24.3 — 
4 -207.2 
5 64.1 -20794.6 
6 1611.3 
7 1385.6 -34279.4 
a 1978.3 56459.8 
9 8712.8 220315.1 
10 -3185.0 -7275.8 
11 -1121.8  
12 309.3 -58603.4 
13 2023.1 
14 1199.5 
15 252.1 -17913.8 
16 141.2 -13698.3 
17 541.6 12911.4 
12 -259.6 -195.5 
19 -1276.5 
20 - 20716.7 
U.S. 12307.6 150738.6 
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USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM SOLN. 1 TO S0LN.24 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 CCNC.-4 
(1000 TONS (lOCO TCNS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - -880.2 - -1016.5 
2 — 62.3 — — 
3 — 105.9 — — 
7 — —40.2 — — 
9 - -217.6 - 5367.5 
10 - 948.6 
11 - - - -2112.0 
12 — — — —1960.5 
13 - 92.4 
14 — 31.3 — — 
15 — —36.0 — — 
16 — —66.4 — — 
17 - — — -
18 — 44.4 — —278.5 
19 — —44.6 462.7 — 
20 — — —462.7 — 
U.S. 0.0 0.0 0.0 -0.0 
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GRAIN USED FOR FEED 















































































Appendix ¥.5. Transportation Activities 
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TRANSPORTATION ACTIVITIES 











12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
































18 SALT LAKE CITY 
19 PORTLAND 







































(1000 CWT. F.U. 
4 ATLANTA 3 RICHMOND — -92.0 
6 NASHVILLE 3 RICHMOND 946.3 -
7 COLUMBUS 2 SCRANTON 4140.0 — 
10 BURLINGTON 2 SCRANTON -4140.0 — 
10 BURLINGTON 3 RICHMOND -1371.8 — 
10 BURLINGTON 4 ATLANTA 11232.6 — 
10 BURLINGTON 5 TAMPA 23829.5 -
10 BURLINGTON 8 LANSING 4423.1 -
10 BURLINGTON 9 MINNEAPOLIS 9485.2 -
10 BURLINGTON 11 JACKSON 9447.9 -
12 FORT WORTH 4 ATLANTA — -2779.2 
12 FORT WORTH 5 TAMPA — -4488.5 
12 FORT WORTH 6 NASHVILLE - -5777.7 
12 FORT WORTH 11 JACKSON — 723.1 
12 FORT WORTH 16 DENVER — 5215.3 
13 GRAND ISLAND 16 DENVER 1341.8 -
14 ABERDEEN 9 MINNEAPOLIS 641.8 _ 
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TRANSPORTATION ACTIVITIES 










7 COLUMBUS 2 SCRANTON -11242.9 
9 MINNEAPOLIS 2 SCRANTON -639.9 
9 MINNEAPOLIS 11 JACKSON -335.7 
9 MINNEAPOLIS 20 SAN FRANCISCO -1009.3 
10 BURLINGTON 1 BOSTON 1397.1 
10 BURLINGTON 2 SCRANTON 17246.4 
10 BURLINGTON 3 RICHMOND • 1818.3 
10 BURLINGTON 4 ATLANTA 1496.7 
10 BURLINGTON 5 TAMPA 883.9 
10 BURLINGTON 6 NASHVILLE 1050.5 
10 BURLINGTON 7 COLUMBUS 1908.4 
10 BURLINGTON 8 LANSING 1298.5 
10 BURLINGTON 11 JACKSON 6043.3 
10 BURLINGTON 12 FORT WORTH 8129.2 
10 BURLINGTON 16 DENVER 1668.8 
10 BURLINGTON 17 PHOENIX 1987.7 
10 BURLINGTON 20 SAN FRANCISCO 3409.7 
13 GRAND ISLAND 16 DENVER -377.2 
13 GRAND ISLAND 17 PHOENIX -1624.1 
13 GRAND ISLAND 18 SALT LAKE CITY -838.6 
13 GRAND ISLAND 20 SAN FRANCISCO -7248.1 
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TRANSPORTATION ACTIVITIES 













18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 





















1 BOSTON 10 BURLINGTON -176.9 -
3 RICHMOND 10 BURLINGTON -668.9 — 
5 TAMPA 10 BURLINGTON -234.0 — 
6 NASHVILLE 10 BURLINGTON -155.8 -
7 COLUMBUS 10 BURLINGTON -85.3 • -
8 LANSING 7 COLUMBUS 596.3 — 
8 LANSING 10 BURLINGTON -101.5 — 
9 MINNEAPOLIS 10 BURLINGTON 2376.9 — 
11 JACKSON 7 COLUMBUS 794.1 -
11 JACKSON 10 BURLINGTON 237.5 — 
12 FORT WORTH 10 BURLINGTON -502.0 -
12 FORT WORTH 13 GRAND ISLAND -655.3 -
12 FORT WORTH 16 DENVER 684.9 — 
12 FORT WORTH 18 SALT LAKE CITY 482.5 — 
12 FORT WORTH 20 SAN FRANCISCO -1923.6 — 
13 GRAND ISLAND 5 TAMPA - -27., 
13 GRAND ISLAND 17 PHOENIX - -120.: 
14 ABERDEEN 3 RICHMOND 1769.9 -975., 
15 HELENA 18 SALT LAKE CITY 684.1 -
19 PORTLAND 20 SAN FRANCISCO -49.7 — 
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TRANSPORTATION ACTIVITIES 











4 ATLANTA 5 TAMPA -842.0 — 
5 TAMPA 4 ATLANTA 4771.8 -
7 COLUMBUS 3 RICHMOND - -23785.8 
7 COLUMBUS 4 ATLANTA 27387.4 — 
7 COLUMBUS 6 NASHVILLE 3978.4 — 
8 LANSING 2 SCRANTON - 25043.0 
8 LANSING 7 COLUMBUS — 24040.2 
9 MINNEAPOLIS 1 BOSTON - 8770.5 
9 MINNEAPOLIS 2 SCRANTON - 55176.2 
9 MINNEAPOLIS 3 RICHMOND - 31223.0 
9 MINNEAPOLIS 4 ATLANTA - 6319.9 
9 MINNEAPOLIS 5 TAMPA - -16990.3 
9 MINNEAPOLIS 6 NASHVILLE — 4273.5 
9 MINNEAPOLIS 10 BURLINGTON 104356.2 22713.5 
9 MINNEAPOLIS 11 JACKSON — 26356.9 
9 MINNEAPOLIS 12 FORT WORTH — 45368.4 
9 MINNEAPOLIS 13 GRAND ISLAND 22496.8 3328.0 
9 MINNEAPOLIS 14 ABERDEEN 8470.1 1253.0 
9 MINNEAPOLIS 15 HELENA - 6887.1 
9 MINNEAPOLIS 16 DENVER - 11442.5 
















18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
11 JACKSON 
19 PORTLAND 
























3 RICHMOND 2 SCRANTON — 1701.7 
4 ATLANTA 1 BOSTON — -1771.1 
4 ATLANTA 2 SCRANTON - 4912.8 
5 TAMPA 1 BOSTON - 302.6 
6 NASHVILLE 7 COLUMBUS - 2713.4 
9 MINNEAPOLIS 1 BOSTON - 1594.5 
9 MINNEAPOLIS 2 SCRANTON -1346.9 -
9 MINNEAPOLIS 8 LANSING - , —406.6 
9 MINNEAPOLIS 10 BURLINGTON - 3587.8 
10 BURLINGTON 1 BOSTON 1607.1 — 
10 BURLINGTON 2 SCRANTON -2410.8 — 
10 BURLINGTON 3 RICHMOND 563.4 — 
10 BURLINGTON 6 NASHVILLE 1795.0 — 
10 BURLINGTON 7 COLUMBUS -1107.7 -
10 BURLINGTON 8 LANSING 2965.5 — 
11 JACKSON 2 SCRANTON — -2874.9 
12 FORT WORTH 2 SCRANTON - -1329.1 
12 FORT WORTH 4 ATLANTA 1929.6 — 
12 FORT WORTH 5 TAMPA 1572.7 — 
12 FORT WORTH 7 COLUMBUS - -1227.7 
12 FORT WORTH 11 JACKSON 3497.8 
1781 
TRANSPORTATION ACTIVITIES 











12 FORT WORTH 17 PHOENIX 1559.3 — 
12 FORT WORTH 20 SAN FRANCISCO - 1064.3 
13 GRAND ISLAND 2 SCRANTON 8197.4 2612.1 
13 GRAND ISLAND 10 BURLINGTON — -1170.0 
14 ABERDEEN 1 BOSTON — 100.7 
14 ABERDEEN 7 COLUMBUS -4597.9 — 
14 ABERDEEN 8 LANSING - 128-7 
14 ABERDEEN 9 MINNEAPOLIS 6314.7 — 
14 ABERDEEN 18 SALT LAKE CITY 1206.1 — 
14 ABERDEEN 19 PORTLAND 508.2 1036.4 
15 HELENA 2 SCRANTON -1096.5 — 
15 HELENA 19 PORTLAND 3359.0 -418.5 
15 HELENA 20 SAN FRANCISCO 2870.0 -2856.3 
16 DENVER 4 ATLANTA -3363.9 — 
16 DENVER 5 TAMPA -1203.5 — 
16 DENVER 6 NASHVILLE -1773.0 — 
16 DENVER 20 SAN FRANCISCO 13686.7 -1740.5 
17 PHOENIX 11 JACKSON -2089.2 — 
17 PHOENIX 20 SAN FRANCISCO -51.3 1063.3 
18 SALT LAKE CITY 20 SAN FRANCISCO -236.4 3136.0 
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APPENDIX X. CHANGE FROM SOLUTION 1 TO SOLUTION 26 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.26 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— . 




-165.7 - — 
— 314.0 6.4 — 
-260.6 229.3 31.3 — 
- — 
- 475.5 
- 1254.3 418.1 — 
-
-17.9 -1.8 — 
- 481.7 259.4 — 
- 125.2 -111.4 — 
- -67.3 -15.8 — 
— 70.7 — — 
583.3 — - . — 
- 4213.2 520.7 — 
369.6 91.8 75.1 — 
-134.4 73.0 6.3 — 
- 184.6 -184.6 — 
- 211.6 8.8 — 
— 37.3 - — 
982.8 — - — 
— 1910.1 19.3 — 
— . 1980.7 20.0 — , 
332.1 - — — 
577.1 — - — 
-983.9 983.9 — — 
- 321.4 — — 
307.0 — . - — 
79.0 — - . — 
111.5 — — — 
0.8 - - — 




-283.5 - 285.8 
— 
-14.5 — — 




































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN.26 
SILAGE TAME HAY WILD HAY 
)00 ACRES) (1000 ACRES) (1000 ACRES) 
85.7 329.7 — 
32.5 160.5 -
92.5 73.2 — 
41.4 852.3 — 
12.5 350.1 -
21.2 407.1 — 
-157.7 -1514.6 — 
17.3 326.1 — 
-88.3 -652.7 — 
-13.8 — — 
74.2 977.3 -
-14.4 -56.3 -
15.9 92.8 — 
13.3 208.8 — 
46.6 482.7 -
-17.0 -20.2 -
32.5 260,5 — 
303.0 770.7 
123.4 424.9 — . 
-116.7 —361.6 — . 
-29.2 -49.8 — 
-0.8 -29.5 — 
- — 26.5 
— 31.5 — 
14.9 479.3 — 
-4.6 -139.4 — 
8.6 — — 
-2.3 -17.7 — 
2.6 201.3 — 
-5.0 — 




LAND IN PRODUCTION BY CONSUMING REGIONS 











1 - -14.5 - -
2 - -465.7 - - . 
3 
4 





7 - 1294.3 289.1 
8 - 70.7 - — : 
9 583.3 433.5 -175.8 — • 
10 235.2 4859.6 861.6 — . 
11 146.5 89.3 478.1 — 
12 -74.7 1305.3 — 71.4 
13 - . 1980.7 20.0 -
14 982.8 1910.1 19.3 -
15 307i0 - — 
16 190*5 — - -
17 0.8 -283.5 - 285.8 
18 - — — — 
19 — — - — . 
20 -215.9 215.9 - -

























LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO S0LN.26 
SILAGE TAME HAY WILD HAY 
















—3.1 —47.1 — 
-5.2 -109.5 247.0 
31.5 
-376.9 
488.0 3095.4 247.0 
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CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO S0LN.26 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 — -585.7 - - -
4 — -79.2 - - -
7 - -276.7 - - — 
9 - 353.3 7.2 - -
10 -255.3 339.4 46.3 - - . 
23 — • - • - 135.3 146.0 
33 - 2370.5 790.2 — - • 
34 — : -33.8 -2.1 - — . 
36 - 799.6 430.6 — — . 
37 — 216.6 -109.2 - . — 
38 — . -127.8 -30.0 - — . 
40 - 111.4 - — . — : 
43 665.0 — . - - - . 
45 - . 8047.1 994.6 - -
48 377.2 138.1 113.0 - — 
53 -131.6 120.0 10.4 — — 
56 — . 314.7 -314.7 - — • 
57 — 302.6 12.6 — — 
58 - 45.5 — — . 
69 771.5 - — . - . 
70 - . 2015.2 20.4 - — 
77 - 3030.5 30.6 -
88 315.0 — — . 
93 373.4 — - . — -
94 -682.8 915.0 — : -
99 - 343.9 — . — • — 
102 243.0 — — . — ' - . 
106 59.8 - — — — 
107 67.2 - - , — , — . 
109 0.4 . - — . — — 
121 139.9 83.0 479.8 - -
125 — - • — . 11.5 12.1 
135 — —565.6 — 176.2 143.8 
138 — -9.9 — — . — 
157 -131.5 175.9 — — — . 
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CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SOLN. 1 TO SOLN-26 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) . (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
2 985.5 610.9 — 965.7 
4 351.2 308.7 435.2 
7 1082.6 103.2 492.9 
23 455.2 1106.3 1270.2 
27 169.6 544.1 — . 605.2 
32 286.8 814.7 - 917.9 
33 -1845.1 -2941.4 - . -3605.7 
34 268.0 532.6 — 629.0 
36 -1528.2 -1062.0 — -1612.2 
37 -217.0 - — -78.1 
38 1002.3 1826.6 - 2187.4 
40 —146.7 -104.2 . — -157.1 
41 163.3 174.3 — ' 233.1 
52 243.5 404.7 — . 492.3 
53 633.4 1150.7 - 1378.7 
58 -170.3 -56.3 — -117.6 
59 393.5 592.6 - . 734.3 
64 1605.9 955.7 — 1533.8 
83 1481.0 929.2 — 1462.3 
93 -1750.7 -522.2 — • -1152.4 
106 -705.6 -76.5 — -330.5 
109 -12.3 -91.2 • — -95.6 
111 — — 36.0 36.0 
113 — . 68.2 — 68.2 
118 137.3 612.6 — 662.0 
120 -53.8 -218.7 — -238.0 
121 86.4 — — 31.1 
124 - — , — -0.0 
135 -98 i2 -77.2 — -112.6 
138 30i9 312.0 - 323.1 
142 — ; -10.6 — -10.6 
155 -99.7 -264.1 244.8 -55.2 
157 — • -1202.7 - -1202.7 
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CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO SOLN.26 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TOI 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 - -9.9 - — — 
2 - —664.9 - - -
3 
4 






7 — 2425.5 339.4 — 
8 — 111.4 - — . — 
9 665.0 662.8 -191.2 - — 
10 245.6 9104.9 1012.9 — — 
11 139.9 83.0 479.8 — — 
12 5.6 1258.9 - 11.5 12.1 
13 - 3030.5 21.2 - -
14 771.5 2015.2 15.6 — — 
15 243.0 - - - — 
16 127.0 - - - — 
17 0.4 -565.6 — 176.2 143.8 
18 — . - — — — 
19 - . - — — ; 
20 -131.5 175.9 — , - -

























CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN. 1 TO S0LN.26 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY ECUIV.) 
30.9 312.0 — 323.1 
1336.7 919.7 - 1400.9 
1082.6 103.2 - 492.9 
137.3 612.6 - 662.0 
-
-10.6 — —10.6 
624.8 1650.4 - 1875.4 
-505.0 232.4 — 50.6 
16.7 70.1 - 76.1 
223.2 536.3 - 616.7 
-651.3 493.4 - 258.9 
32.6 -218.7 — -206.9 
-1750.7 . -522.2 — -1152.4 
1481.0 929.2 — 1462.3 
1605.9 955.7 — 1533.8 
-705.6 -76.5 - -330.5 
-110.5 -168.4 — . -208.2 
-99.7 -264.1 280.8 -19.2 
- 68.2 - 68.2 
- -1202.7 — -1202.7 
2749.0 4419.9 280.8 5690.3 
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Appendix X.2. Land Converted from the More 
Intensive to Less "Intensive 
Uses and Idle Land 
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LAND CCNVERTED TO OTHER CROPS BY CCNSLNING REGICK 
CHANGE FROM SOLN. 1 TO SCLN.26 
REG. COTTON LAND CCTTGN LAND CCTTCN LANC 
NO. TO GRAIN LAND TO HAY LAND TO PASTURE LAND 
(lOCC ACRES) (1000 ACRES) (ICCC ACKES) 
1 — — — 
2 — — — 
3 — — — 
4 - 138.6 1933.0 
5 — — — 
6 - - 4C9.4 
7 — - — 
8 -
10 — — — 
11 528.8 - -528.8 
12 — — —71.4 
13 — — — 
14 — — — 
I 
15 -
1 6  —  —  —  
17 -285.8 -47.2 47.2 
18 — — — 
19 — — — 
20 — — — 
U.S. 243.0 91.4 17S9.3 
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LAND CCNVfcRTED TO OTHER CROPS DY CONSUMING REGION 
CHANGE FROM SOLN. 1 TO SCLN.26 
REG. GRAIN LAND GRAIN LAND HAY LAND CRCP LAND TO 
NG. TO TG TU KAY, PASTURE; 
HAY LAND PASTURE LAND PASTURE LAND CR IDLE LAND 
(1000 ACRES) (ICOC ACRES) (iCCG ACRES) (ICCG AC;^ES) 
1 - 178.8 
2 - - 1415.2 322.9 
3 - 1357.C -278.6 
4 - 5C42.8 -343.9 -11.B 
5 — - 5 .C — 
6 - 4536.4 508.9 -536.7 
7 - 148.7 . -177.9 -1542.7 
8 - -29.9 -36.3 -72.3 
9 - - -343.9 -860.1 
10 - -3742.4 -1266.6 -5902.1 
11 - -185.0 135.2 -713.3 
12 - -1C95.9 343.6 -1167.3 
13 - 11521.0 -45.4 -2281.2 
14 - 6217.3 -704.2 -3281.7 
15 - 635.0 - -307.0 
16 - -160.1 48.6 -160.1 
17 — — — — 
18 - 5.6 109.2 5.6 
19 - 215.5 
20 -376.9 276.9 
U.S. -376.9 23270.5 1399.6 -16836.8 
1795 
IDLE LAND BY CCNSUKING REGIONS 






















































IDLE LAND BY CCNSUKING REGICNS 





















































Appendix X.3. Livestock Activities and 
Excess Livestock Capacity 
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FED BEEF ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.26 
REG. TOTAL EASTERN SOUTHERN EXTENDED 
NO. FED BEEF DEFERRED DEFERRED SILAGE 
(1000 HEAD) (1000 HEAD) (1000 HEAD) (1000 HEAD) 
1 — —17.6 — — 
2 -  -183.7 
3 — — —60.5 — 
4 — — —204.6 — 
5 — — —48.4 — 
6 — — —60.5 — 
7 — -843.7 — — 
8 — —256.3 — — 
9 — —1C49.4 — — 
10 — —5718.9 — — 
11 -  -108.9 
12 — — — -1413.5 
13 — —3125.1 — — 
14 — —874.5 — — 
15 — — — — 
16 — — — — 
17 302.3 — — . — 
1 8  —  —  —  —  
19 — — — — 
20 132.9 -  - -





















FED DEEP ACTIVITIES 
CHANGE FROM SCLN. 1 TO SDLN.26 
CALVES CALVES YEARLINGS 
ON SILAGE NC SILAGE ON SILAGE 

























































cow AND HOG ACTIVITIES 
CHANGE FROM SQLN. 1 TO S0LN.26 
MILK COWS BEEF COWS HCGS 
(lOCC HEAD) (1000 HEAD) (1000 CWT.) 
43.3 — — 
280.1 224.4 
131.4 












3.6 — — 
-22.7 94.1 
-90.8 
1642.6 1328.0 13613.2 
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CALF AND YEARLING ACTIVITIES 






























































EXCESS LIVESTOCK CAPACITY 




























































Appendix X.4. Transfer Activities 
1804 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.26 
KEG. HAY FLUID f.ILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (ICOO CWT.) 
1 312.0 
2 919.9 10999.5 




7 232.4 11437.4 
8 70.1 -3447.1 
9 536.2 -3191.3 
10 493.3 67502.7 
11 -218.6 
12 -522.3 -18398.8 
13 929.3 
14 955.6 
15 -  -5343.1 
16 -76.5 -1567.1 
17 -168.5 -244.7 
18 16.7 -195.5 
19 68.2 
20 -1202.7 -65CS.9 
U.S. 4700.6 56957.5 
1805 
USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM SOLN. 1 TO S0LN.26 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 CCNC.-4 
(1000 TONS (lOCO TCNS (lOCO TONS (ICCO TONS 
OF F.U.) OF F-U.) OF F.U.) CF F.U.) 
1 - 42.4 -  -1016.5 
2 — 74.7 — — 
3 — 59.5 — — 
7 — —40.2 — — 
9 -  r217.6 -  1659.0 
1 0  —  —  —  —  
11 — — — 153.9 
12 — — — —813.8 
13 — 41.S — — 
14 -  43.8 
15 — 24.1 — — 
16 — —66.4 — — 
17 -  - 904.3 
18 -  9.6 -  17.4 
19 -  28.1 
20 — — -904.3 — 
U.S. 0.0 O.C 0.0 0.0 
18 06 
GRAIN USED FOR FEED 





















































































12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
































18 SALT LAKE CITY 
19 PORTLAND 






































(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON 4140-0 — 
10 BURLINGTON 2 SCRANTON -4140.0 -
10 BURLINGTON 3 RICHMOND -805.7 -
10 BURLINGTON 4 ATLANTA 16309.8 -
10 BURLINGTON 5 TAMPA 5232.6 -
10 BURLINGTON 8 LANSING -136.0 — 
10 BURLINGTON 9 MINNEAPOLIS 7843.1 -
10 BURLINGTON 11 JACKSON -9597.1 -
12 FORT WORTH 4 ATLANTA - 630.2 
12 FORT WORTH 5 TAMPA - -4488.5 
12 FORT WORTH 6 NASHVILLE - 1300.5 
12 FORT WORTH 11 JACKSON — 3.8 
12 FORT WORTH 16 DENVER - 2784.7 
14 ABERDEEN 9 MINNEAPOLIS 385.9 — 
1810 
TRANSPORTATION ACTIVITIES 










7 COLUMBUS 2 SCRANTON -886.5 
9 MINNEAPOLIS 2 SCRANTON 801.0 
9 MINNEAPOLIS 11 JACKSON 417.8 
9 MINNEAPOLIS 20 SAN FRANCISCO 2198.1 
10 BURLINGTON 1 BOSTON 527.9 
10 BURLINGTON 2 SCRANTON 2112.2 
10 BURLINGTON 3 RICHMOND 687.1 
10 BURLINGTON 4 ATLANTA -6325.3 
10 BURLINGTON 5 TAMPA 334.0 
10 BURLINGTON 6 NASHVILLE 396.9 
10 BURLINGTON 8 LANSING 490.6 
10 BURLINGTON 12 FORT WORTH 788.6 
13 GRAND ISLAND 16 DENVER 414.2 
13 GRAND ISLAND 17 PHOENIX 137.4 
13 GRAND ISLAND 18 SALT LAKE CITY 71.0 
13 GRAND ISLAND 20 SAN FRANCISCO -833.6 
14 ABERDEEN 19 PORTLAND 252.5 
14 ABERDEEN 20 SAN FRANCISCO -326.8 
15 HELENA 20 SAN FRANCISCO -69.5 
l8ll 
TRANSPORTATION ACTIVITIES 










1 BOSTON 10 BURLINGTON -176.9 — 
3 RICHMOND 10 BURLINGTON -668.9 — 
5 TAMPA 4 ATLANTA 255.3 -
5 TAMPA 10 BURLINGTON -234.0 -
6 NASHVILLE 7 COLUMBUS - 843.7 
6 NASHVILLE 8 LANSING - 256.3 
6 NASHVILLE 10 BURLINGTON -155.8 318.9 
7 COLUMBUS 4 ATLANTA 93.1 -
7 COLUMBUS 6 NASHVILLE 1083.9 — 
7 COLUMBUS 10 BURLINGTON -85.3 — 
8 LANSING 6 NASHVILLE 442.7 — 
8 LANSING 10 BURLINGTON -101.5 — 
9 MINNEAPOLIS 10 BURLINGTON -546.1 2650.8 
9 MINNEAPOLIS 14 ABERDEEN 2651.7 -
10 BURLINGTON 9 MINNEAPOLIS 687.4 — 
10 BURLINGTON 13 GRAND ISLAND 2509.3 -
11 JACKSON 4 ATLANTA 142.1 — 
11 JACKSON 12 FORT WORTH - 1413.5 
12 FORT WORTH 4 ATLANTA 2184.4 — 
12 FORT WORTH 10 BURLINGTON -898.8 — 
12 FORT WORTH 13 GRAND ISLAND 2478.5 — 
I8l2 
TRANSPORTATION ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.26 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
.  CITY REG 
NO. 




12 FORT WORTH 16 DENVER -490.5 -
12 FORT WORTH 20 SAN FRANCISCO -1923.6 — 
13 GRAND ISLAND 5 TAMPA - -27.6 
13 GRAND ISLAND 10 BURLINGTON - 2749.2 
13 GRAND ISLAND 17 PHOENIX — 2193.3 
14 ABERDEEN 3 RICHMOND - -975.6 
14 ABERDEEN 9 MINNEAPOLIS - 3700.2 
15 HELENA 19 PORTLAND - 61.4 
17 PHOENIX 20 SAN FRANCISCO 378.7 1630.3 
18 SALT LAKE CITY 14 ABERDEEN 106.4 -
18 SALT LAKE CITY 16 DENVER 57.0 -
19 PORTLAND 20 SAN FRANCISCO 110.7 — 
1813 
TRANSPORTATION ACTIVITIES 











4 ATLANTA 5 TAMPA 1338.2 
7 COLUMBUS 3 RICHMOND - 6318.8 
7 COLUMBUS 6 NASHVILLE -17767.7 
8 LANSING 2 SCRANTON - -6234.4 
9 MINNEAPOLIS 1 BOSTON - 3314.0 
9 MINNEAPOLIS 2 SCRANTON - 7222.9 
9 MINNEAPOLIS 3 RICHMOND - -9429.0 
9 MINNEAPOLIS 4 ATLANTA - 2388.0 
9 MINNEAPOLIS 5 TAMPA - 1437.5 
9 MINNEAPOLIS 6 NASHVILLE - 1614.8 
9 MINNEAPOLIS 10 BURLINGTON - -61669.5 
9 MINNEAPOLIS 11 JACKSON - 23357.0 
9 MINNEAPOLIS 13 GRAND ISLAND - 1257.5 
9 MINNEAPOLIS 14 ABERDEEN - 473.5 
9 MINNEAPOLIS 17 PHOENIX . — 1154.2 
9 MINNEAPOLIS 18 SALT LAKE CITY - 3032.3 
9 MINNEAPOLIS 19 PORTLAND - 7455.4 
9 MINNEAPOLIS 20 SAN FRANCISCO - 12619.8 
12 FORT WORTH 11 JACKSON 3746.0 -21535.0 
15 HELENA 19 PORTLAND^ 3691.5 -5824.2 
16 DENVER 17 PHOENIX 724.3 
I8l4 
TRANSPORTATION ACTIVITIES 
CHANGE FROM SOLN. 1 TO S0LN.26 
ORIGIN DESTINATION LEVEL 
REG. CITY REG. CITY WHOLE KFTD. 
NO. NO. MILK MILK 
(1000 CWT.) 
16 DENVER 18 SALT LAKE CITY -2358.1 
1815 
TRANSPORTATION ACTIVITIES 











3 RICHMOND 2 SCRANTON — -1124.5 
4 ATLANTA 1 BOSTON - 1041.4 
4 ATLANTA 2 SCRANTON — 8327.9 
4 ATLANTA 5 TAMPA - 312.8 
6 NASHVILLE 7 COLUMBUS - 1570.3 
9 MINNEAPOLIS 1 BOSTON - -1460.7 
9 MINNEAPOLIS 2 SCRANTON -79.7 — 
9 MINNEAPOLIS 8 LANSING - 1855.4 
9 MINNEAPOLIS 10 BURLINGTON - -230.7 
10 BURLINGTON 1 BOSTON 560.1 — 
10 BURLINGTON 2 SCRANTON -888.4 -
10 BURLINGTON 3 RICHMOND 456.7 — 
10 BURLINGTON 6 NASHVILLE -36.2 — 
10 BURLINGTON 7 COLUMBUS 410.8 — 
10 BURLINGTON 8 LANSING 433.0 — 
11 JACKSON 2 SCRANTON — -5998.1 
12 FORT WORTH 2 SCRANTON — -1329.1 
12 FORT WORTH 5 TAMPA 670.2 — 
12 FORT WORTH 7 COLUMBUS - -1316.1 
12 FORT WORTH 11 JACKSON -511.0 -















13 GRAND ISLAND 2 SCRANTON 849.0 — 
13 GRAND ISLAND 10 BURLINGTON - -501.3 
13 GRAND ISLAND 18 SALT LAKE CITY — 16.3 
13 GRAND ISLAND 20 SAN FRANCISCO - 391.5 
14 ABERDEEN 7 COLUMBUS 227.6 — 
14 ABERDEEN 8 LANSING - -1640.7 
14 ABERDEEN 19 PORTLAND - 1416.6 
14 ABERDEEN 20 SAN FRANCISCO - 195.3 
15 HELENA 2 SCRANTON 565.3 -
15 HELENA 19 PORTLAND -384.6 -1271.7 
15 HELENA 20 SAN FRANCISCO — 945.8 
16 DENVER 4 ATLANTA 282.4 -
16 DENVER 5 TAMPA -470.4 -
16 DENVER 6 NASHVILLE 288.3 — 
16 DENVER 20 SAN FRANCISCO — -1671.3 
17 PHOENIX 2 SCRANTON 1343.1 — 
17 PHOENIX 11 JACKSON 751.1 — 
17 PHOENIX 20 SAN FRANCISCO -51.3 -532.1 
18 SALT LAKE CITY 2 SCRANTON 272.3 — 
18 SALT LAKE CITY 20 SAN FRANCISCO -236.4 -626.6 
20 SAN FRANCISCO 19 PORTLAND 398.0 
1817 
APPENDIX Y. CHANGE PROM SOLUTION 31 TO SOLUTION 32 
I8l8 
Appendix Y.l. Land in Production and Crop Output 
1819 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.32 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 — -1.5 - -
7 - -72.3 - — 
33 - -57.5 -19.2 — 
34 — -660.3 -67.6 — 
40 - -30.0 — — 
45 - 954.4 118.0 — 
58 — -149.2 -7.9 — 
61 224.7 — - . — 







93 -49.3 - - — 
105 389.5 - — — 
106 — 64.6 — — — 
107 77.3 - — — 
109 25.6 - - — 
121 33.4 -77.8 -416.7 — 
125 — - — -71.4 
134 — — -53.6 
135 — -68.4 - • 69.5 
156 -0.4 — - • — 
157 816.2 -816.2 — — 
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LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.32 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 1.4 5.5 -
7 40.3 31.9 — 
17 - -10.8 — 
21 —3 .1 -76.5 — 
23 14.0 288.5 — 
33 -18.8 -180.2 -
34 -116.5 — — 
40 -9.1 -35.5 — 
52 -47.3 -742.0 — 
58 71.7 85.3 — 
64 78.0 198.3 — 
83 54.2 186.7 -
93 12.0 37.3 — 
106 23.9 40.8 — 
109 -0.7 -25.0 — 
118 2.8 90.1 — 
121 -7.5 — — 
134 3.6 50.0 — 
135 -1.1 -97.3 — 
152 3.3 69.8 — 
155 0.8 15.7 — 
156 0.4 23.0 -
157 - -723.6 — 
1821 
LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.32 
REG. WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 — —1.5 -  — 
3 — —72.3 — — 
7 -  -717.8 -86.7 
8 — —30.0 — — 
9 -  -149.2 -7.9 
10 -  954.4 118.0 
11 33.4 -77.8 -416.7 
12 -49.3 -  - -71.4 
13 -  -32.9 -0.3 
14 224.7 -  - -
15 -  - -
16 402 «1 — — — 
17 25.6 -68.4 -  15.8 
18 — — — ' — 
19 —0.4 — — — 
20 816.2 -816.2 
U.S. 1452.3 -1011.6 -393.7 -55.6 
1822 
LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.32 
SILAGE TAME HAY WILD HAY 




— —10.8 — 
14.0 288.5 
-135.3 -180.2 
—9.1 . —35.5 — 
71.7 85.3 
-47.3 -742.0 









— —723.6 — 
102.5 -768.1 0.0 
1823 
CROP PRODUCTION BY PRODUCING AREAS 









OF F.U.) : 
SOYBEANS 
(1000 TONS 








2 — -2.2 — — — 
7 — -120.7 • - — 
33 — -108.7 -36.2 — — 
34 - -1248.0 -78.2 -
40 — , -47.2 — - . — 
45 - 1823.0 225.3 - . -
58 — . -182.0 -9.6 — , — 
61 198.3 — - — 
77 - . -50.3 -0.5 — — 
93 -31.9 - — - -
105 289.8 — . — . — -
106 .-48.9 — — — 
107 46.6 — -
109 13.6 — • — . — 
121 31.9 -72.4 -418.2 . - , • — , 
125 — . - — -11.5 -12.1 
134 — . - - . -43.1 -22.8 
135 - -136.4 - • 42.8 34.9 
156 —0.3 — — . — — 


























CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.32 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EGUIV.) 
16.3 10.1 — 16.0 
472.1 45.0 - 214.9 
— 
-8.7 — -8.7 
-37.4 -99.2 — -112.7 
154.1 374.5 - 430.0 
-219.5 -349.9 - -429.0 
-1806.2 — — -650.2 
-92.5 -65.7 — -99.1 
-865.2 -1438.0 — -1749.5 
717.5 237.2 - 495.5 
413.2 245.9 — 394.6 
650.7 408.3 — 642.5 
180.5 53.8 - 118.8 
577.4 62.6 — 270.4 
-10.4 -77.3 - -81.0 
25.8 115.1 — 124.4 
-75.3 - — -27.1 
43.8 253.7 — 269.5 
—46.5 -425.4 — -442.2 
60.5 185.6 — 207.4 
14.3 37.8 — 43.0 
6.9 50.1 — 52.6 
— 
-2309.0 - -2309.0 
1825 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.32 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 — —2.2 — — — 
3 — —120.7 — — — 
7 — ; —1356.7 —99.8 — — 
8 — —47.2 — . — — 
9 — —182.0 —6.5 — — 
10 - 1823.0 153.9 
11 31.9 -72.4 -418.2 
12 -31.9 - - -11.5 -12.1 
13 — —50.3 —0.4 — — 
14 198.3 — — — — 
15 — — — — — 
16 287.5 — — — — 
17 13.6 -136.4 - -0.3 12.1 
18  — — — — — 
19 —0.3 — — — — 
20 497.1 —665.2 — — — 
U.S. 996.0 -810.0 -370.9 -11.8 
1826 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.32 
REG. SILAGE 
NO. (1000 TONS) 
TAME HAY 
(1000 TONS) 
WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 — — — — 
2 16.3 10.1 — 16.0 
3 472.1 45.0 - 214.9 
4 25.8 115.1 - 124.4 
5 - -8.7 - -8.7 
6 154.1 374.5 — • 430.0 
7 -2025.7 -349.9 — -1079.2 
8 -92.5 -65.7 — -99.1 
9 717.5 237.2 — 495.5 
10 -865.2 -1438.0 — -1749.5 
11 -112.7 -99.2 - -139.8 
12 180.5 53.8 — 118.8 
13 650.7 408.3 — 642.5 
14 413.2 245.9 - 394.6 
15 60.5 185.6 - 207.4 
16 577.4 62.6 270.4 
17 -13.1 -248.9 - -253.7 
18 14.3 37.8 - 43.0 
19 6.9 50.1 — 52.6 
20 - -2309.0 - . -2309.0 
U.S. 180.1 —2693.6 0.0 -2628.7 
1827 
Appendix Y.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
1828 
LAND CCWERTcD TO OTHER CROPS BY CONSUMING REGION 
CHANGE FROM S0LN.31 TO SCLN.32 
Rf?G, COTTON LAND COTTON LAND CCTTCN LAND 
NO. TO GRAIN LAND TO HAY LAND TC PASTURE LAND 










1 0  —  —  —  
11 - -47.4 47,4 
12 - 71.4 









-41.0 -72.2 97.3 
-41.0 -119.6 2 1 6 . 1  
1829 
LAND CCNVLRT£D TO G1HER CROPS BY CONSUMING RlzGIGN 
CHANGE FROM S0LN.31 TO SCLN.32 
REG. GRAIN LAND GRAIN LANC HAY LAND C'.CP LANC TO 
NO. TO TC TO HAY, PASTURE, 
HAY LfND PASTURE LAND PASTURE LAND CR IDLE LAND 
(1000 ACRES) (lOOC ACRES) (ICCC ACRES) (ICCC AC^ES) 
3 - - 18.2 
4 90.7 692.9 - -2.2 
5 -10.8 10.fi • 
6 — — — —30.9 
7 — — — 938.9 
8 - - - 39.3 
9 — — — 63.8 
10 - -22C.2 -3611.1 -1C16.5 
11 - 475.0 25.S 475.0 
12 - 35.4 -35.4 106.3 
13 - 1679.4 254.2 -90.0 
14 - 1433.C -181.2 -319.7 ' 
15 — — — —2.3 
16 — — 594.6 —427.0 
17 - - - 25.1 
18 — — — —O.o 
19 — — — — 
20 -320.5 320.5 403.1 
U.S. -240.6 4626.9 -2549.4 -217.3 
1830 
IDLE LAND BY CCNSUMING REGICiXS 
CHANGE FROM SQLN.31 TQ SCLN.32 
REG. CCTTCN LAND GRAIN LAND TAKE HAY LANC 
KO. (lOCC ACRES) (ICOC ACRES) (ICCC ACRES) 
2 - -5.3 
3 - 18.2 -18.2 
4 — —985.8 — 
6 — * —30.9 —271.6 
7 - 938.9 161.1 
8 - 39.8 34.6 
9 — 68.8 —68.8 
10 - -796.4 4344.5 
11 — — — 
1 2  —  —  —  
13 - -1769.5 -372.4 
14 - -1752.7 
15 - -2.8 -7C.4 
16 - -427.C -634.4 
17 — — — 
18 — —0.8 —15.7 
19 — — -23.0 
20 -
U.S. - -4700.1 3C8C.6 
RE 























IDLE LAND BY CCNSUKING REGICKS 
CHANGE FROM SQLW.31 TO SGLiM.22 
WILD HAY LAND 
(lOCC ACRES) 
PASTURE LAND 
(ICOC ACRES ) 
TCTAL LAND 



























Appendix Y.3. Livestock Activities and 
Excess Livestock Capacity 
1833 
FED BEEF ACTIVITIES 
CHANGE FROM S0LN.31 TO S0L%.32 
REG. TOTAL 
NO. FED PEEF 
(1000 HEAD) 
1 1.8 























1 .8  
1 8 . 6  
85.3 
25.9 








6 . 1  
20.7 
4.9 
































FED BEEF ACTIVITIES 


























CCW AND HOG ACTIVITIES 
CHANGE FROM SOLN-31 TO S0LN.32 
REG. MILK COWS BEEF CG'/.'S HOGS 
NO. (iOGG HEAD) (lOGC HEAD) (ICCC CWT.) 
1 —0.4 —1.4 -
2 0.4 — — 
3 113.4 — — 
4 4.1 173.1 
5 —4.4 88.5 — 
6 140.5 
7 -295.2 - -74CC.7 
8 -37.0 — — 
9 153.6 - -4376.6 
10 - -1744.9 8238,6 
11 -103.2 280,9 437.7 
12 - 13.5 796.3 
13 - 372.5 1650.4 
14 - 262.4 £76.5 
15 - 136.9 16C.3 
16 31.8 166.8 13G.C 
17 - 120.2 353.7 
18 - 23.3 41.2 
19 - -907.3 
20 — — — 
U.S. 3.8 - -0.1 
1836 
CALF AND YEARLING ACTIVITIES 
CHANGE FROM S0LN.31 TO SGLN.32 
REG. YEARLING CALF YEARLING 
NO. CALVES SLAUGHTER SLAUGHTER 
( lOCC HEAD) ( lOGC HEAD) (ICCC HEAD) 
1  -  -1.9 
2 — —283.6 — 
3  — — -9 .1  
4 103.8 -  102.7 
5 -144.7 215.3 -143.2 




1 0  —  —  —  
11 -128.8 -  -127.5 










—9 .2  
3.0 
-174.4 









EXCESS LIVESTOCK CAPACITY 
CHANGE FROM S0LN.31 TO S0LN.32 
REG. MILK COWS 














































































Appendix Y.4. Transfer Activities 
1839 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN.31 TO SOLN.32 
•REG- HAY FLUID MILK TU 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.)  
1 
2 10.1 
3 45.0 11904.5 
4  115.1 
5 —8.7 — 
6  374.6 13458.1 
7  -350.0 -33581.4 
8 -65.8 -4299.2 
9 237.2 17296.2 
10 -1438.1 










U.S.  -2693.6 -0 .0  
l840 
USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM S0LN.31 TO SÛLN.32 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l  CQNC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.)  OF F.U.)  OF F.U.)  OF F.U.)  
1  — —70.9 — 71.6 
2 -  0.7 
3  — 22.5 — — 
5  629.8 — — — 
6  — — — 103.8 
7 — —132.0 — — 
9  -629.8 154.6 
1 0  —  —  —  —  
11 — — — —63.2 
12 — — — 411.4 
13 — 33.9 — — 
14 — 4 .8  — — 
15 — —0.2 — — 
16 — —2.4 — -
17 — — —37.6 — 
18 -  40.3 -  -523.6 
19 -  -51.2 228.2 
20 — — —190.6 — 
U.S.  -0 .0  0.0 0.0 0 .0  
1841 
GRAIN USED FOR FEED 
CHANGE FROM S0LN.31 TO S0LN.32 
REG. WHEAT FEED GRAINS SOYBEANS COTTON SEED 
NO; (1000 TONS (1000 TONS (1000 TONS (1000 TUNS 
OF F.U.)  OF F.U.)  OF F.U.)  ,OF F.U.)  
2  -  17.5 
3  -  233.0 
4  -  36.1 8 .2  13.6 
5 — — —630.9 — 
6  -  149.4 -  28.5 
7 -  -2215.7 -99.6 
8 — —47.2 —13.2 — 
9  — —181.3 —6.3 — 
10 -  2050.0 373.1 
1 1  —  —  —  -
12 — — — —53.7 
13 -124.0 836.2 -0 .3  
14 322.2 -  -
15 149.8 — -  -
16 287.5 -  -  -
17 13.6 -136.5 -  -0.3 
18 524.6 -  -  -
19 -329.0 -  -  -
20 151.4 -1551.7 
U.S.  996.0 -810.3 -368.9 -11.8 
1842 
Appendix Y.5. Transportation Activities 
1843 
TRANSPORTATION ACTIVITIES 





7  COLUMBUS 





12 FORT WORTH 
13 GRAND ISLAND 








1  BOSTON 
2 SCRANTON 
3  RICHMOND 
3  RICHMOND 
4 ATLANTA 
6  NASHVILLE 
11 JACKSON 
11 JACKSON 
3  RICHMOND 
20 SAN FRANCISCO 
1  BOSTON 
18 SALT LAKE CITY 
19 PORTLAND 






























12 FORT WORTH 




4  ATLANTA 
5 TAMPA 
8  LANSING 
11 JACKSON 
4  ATLANTA 


















9  MINNEAPOLIS 
9  MINNEAPOLIS 
10 BURLINGTON 
10 BURLINGTON 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 









(1000 CWT.)  
2  SCRANTON -5632.5 
2 SCRANTON -3021.2 
11 JACKSON -335.7 
2 SCRANTON 8703.6 
12 FORT WORTH -2384.6 
12 FORT WORTH 1773.9 
16 DENVER -99.7 
17 PHOENIX -271.3 
18 SALT LAKE CITY —31.  6  
20 SAN FRANCISCO -99.3 
19 PORTLAND 696.3 
20 SAN FRANCISCO -24.1 
20 SAN FRANCISCO 123.3 
1846 
TRANSPORTATION ACTIVITIES 





3  RICHMOND 
3  RICHMOND 
5  TAMPA 
5  TAMPA 
5  TAMPA 
5  TAMPA 
6  NASHVILLE 
9  MINNEAPOLIS 
11 JACKSON 
12 FORT WORTH 
12 FORT WORTH 












8  LANSING 
1  BOSTON 
7  COLUMBUS 






13 GRAND ISLAND 
20 SAN FRANCISCO 
3  RICHMOND 
9 MINNEAPOLIS 
19 PORTLAND 




























3  RICHMOND 
4  ATLANTA 
6  NASHVILLE 
6  NASHVILLE 
6  NASHVILLE 
6  NASHVILLE 
9  MINNEAPOLIS 
9  MINNEAPOLIS 
















































4  ATLANTA 
4  ATLANTA 
6  NASHVILLE 
9  MINNEAPOLIS 










12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
TRANSPORTATION ACTIVITIES 




2  SCRANTON 
1  BOSTON 
2  SCRANTON 
7  COLUMBUS 
2  SCRANTON 
8  LANSING 
1  BOSTON 
2 SCRANTON 
3  RICHMOND 
4  ATLANTA 
5  TAMPA 
6  NASHVILLE 
7  COLUMBUS 
8  LANSING 
2 SCRANTON 
2 SCRANTON 
5  TAMPA 
7  COLUMBUS 
8  LANSING 
11 JACKSON 





(1000 CWT.)  
305.5 
































(1000 CWT.)  
13 GRAND ISLAND 2 SCRANTON 1958.6 -1012.4 
13 GRAND ISLAND 10 BURLINGTON - 1284.1 
14 ABERDEEN 7  COLUMBUS 548.1 -
14 ABERDEEN 8  LANSING - 1248.4 
14 ABERDEEN 19 PORTLAND - -1048.1 
15 HELENA 2 SCRANTON -1096.5 -
15 HELENA 19 PORTLAND -307.8 103.4 
15 HELENA 20 SAN FRANCISCO 1673.6 -
16 DENVER 4  ATLANTA -2555.1 -
16 DENVER 5  TAMPA -943.5 -
16 DENVER 6  NASHVILLE -1536.7 — 
16 DENVER 19 PORTLAND - 944.7 
16 DENVER 20 SAN FRANCISCO 5790.6 -712.8 
17 PHOENIX 11 JACKSON -2344.2 -
17 PHOENIX 20 SAN FRANCISCO 967.7 235.5 
18 SALT LAKE CITY 2 SCRANTON -236.4 — 
18 SALT LAKE CITY 20 SAN FRANCISCO 359.9 — 
1850 
APPENDIX Z. CHANGS FROM SOLUTION 31 TO SOLUTION 33 
1851 
Appendix Z.l. Land in Production and Crop Output 
1852 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.33 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - -2.9 - — 
7 - -144.6 - — 
33 - -57.5 -19.2 — 
34 - —660.3 -67.6 — 
37 - -113.9 -33.2 — 
40 - -15.9 — — 
45 - 1576.0 194.8 — 
58 - -532.2 -28.0 — 
61 -996.8 - - — 
77 - -32.9 —0.3 — 
93 -97.5 - — . — 
105 534.1 — — — 
106 -54.9 — — — 
107 77.3 — — — 
109 26.4 — — . — 
113 -218.5 217.9 — — 
117 277.0 — — — 
121 66.1 —63. 8 -341.8 — 
125 - — — . -71.4 
134 - - - -118.5 
135 - -122.3 - 124.3 
156 2.6 - — — 
157 816.2 -816.2 — — 
1853 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.33 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 2.7 10.5 — 
7 80.8 63.9 — 
17 - -129.9 — 
21 -19.3 -478.4 — 
23 28.0 577.5 — 
33 -28.0 -268.7 , — 
34 -116.5 — — 
37 147.1 — — 
40 -7.1 -27.9 — 
52 -82.8 -1299.6 — 
58 256.0 304.2 — 
64 157.0 399.3 — 
83 73.7 253.7 — 
93 23.8 73.7 — 
106 20.3 34.7 — 
109 -1.4 —54.4 — 
113 0.7 — — 
114 - -52.5 — 
117 - -277.0 — 
118 9.0 287.9 — 
121 —6.2 — — 
134 7.9 110.6 — 
135 -2.0 -182.1 — 
152 -13.0 -270.6 — 
155 -3.7 -76.4 — 
156 -2.8 -165.0 — 

























LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.33 
WHEAT FEED GRAINS SOYBEANS COTTON 





















































LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.33 
SILAGE TAME HAY WILD HAY 

















—3.7 —76.4 — 
-2.1 -217.5 
— —1000.6 — 
524.2 -1890.2 0.0 
1856 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.33 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TO 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 — -4.1 — - , -
7 — -241.5 - — -
33 - -108.7 -36.2 - -
34 - -1248.0 -78.2 — ; , — • 
37 — -197.1 -259.5 . — . — 
40 — -25.1 - — — . 
45 - 3010.1 372.0 — -
58 — -649.3 -34.2 — -
61 -879.7 — — — — 
77 — -50.3 —0.5 — — 
93 -63.1 — . - . — . — 
105 397.4 - - — — 
106 -41.6 — — — • , — 
107 46.6 - - — — 
109 14.0 — — — — 
113 -277.2 210.2 - — — 
117 223.5 . — - : — — 
121 63.1 -59.4 -342.9 - — 
125 — — - -11.5 -12.1 
134 — - - . -95.3 -50.4 
135 — -243.9 - 76.6 62.5 
156 2.4 • - — . — — 
157 497.1 -665.2 - . — — 
1857 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.33 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
2 31.3 19.4 — 30.7 
7 944.8 90.0 — 430.2 
17 - -104.8 — -104.8 
21 -233.7 -620.5 - -704.7 
23 308.4 749.6 — 860.6 
33 -327.3 -521.7 — -639.6 
34 -1806.2 — . - -650.2 
37 2309.7 — — 831.5 
40 , -72.6 -51.6 — -77.8 
52 -1515.4 -2518.7 - -3064.2 
58 2560.3 846.3 — 1768.0 
64 832.1 495.2 — 794.7 
83 884.4 554.8 - 873.2 
93 356.8 106.4 — 234.9 
106 490.7 53.2 — 229.8 
109 -22.7 -168.5 — -176.7 
113 10.4 - — 3.7 
114 — -130.1 — -130.1 
117 — -1441.1 - -1441.1 
118 82.5 368.0 - 397.7 
121 -61.8 — - -22.2 
134 96.9 560.6 . — 595.5 
135 -85.2 -796.0 — . -826.7 
152 -234.6 -719.0 - -803.5 
155 -69.5 -184.1 — -209.1 
156 -49.3 -360.3 — -378.0 
157 — -2309.0 — -2309.0 
1858 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN.31 TO SOLN.33 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U. ) OF F.U.) OF F.U.) OF F.U.) 
2 — —4.1 — — — 
3 — —241.5 — — — 
7 - -1553.8 -132.3 
8 — —25.1 — — — 
9 — —649.3 —23.2 — — 
10 - 3010.1 254.1 
11 63.1 —59.4 —342.9 — — 
12 —63.1 — — —11.5 —12.1 
13 — —50.3 —0.4 — — 
14 -879.7 — — — — 
16 402.4 — — — — 
17 14.0 -243.9 - -18.7 12.1 
18 — — — - — — 
19 -274.8 210.2 - - -
20 720.6 —665.2 — — — 

























CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO SDLN.33 
SILAGE TAME HAY WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
mm 
31.3 19.4 — 30.7 
944.8 90.0 - 430.2 
82.5 368.0 — 397.7 
-
-104.8 — -104.8 
308.4 749.6 860.6 
176.2 -521.7 — -458.3 
-72.6 —51.6 - -77.8 
2560.3 846.3 — 1768.0 
-1515.4 -2518.7 — . -3064.2 
-295.4 -620.5 - -726.9 
356.8 106.4 - 234.9 
884.4 554.8 — 873.2 
832.1 495.2 — 794.7 
-234.6 -719.0 — -803.5 
490.7 53.2 — . 229.8 
-11.1 -403.9 - -407.9 
-69.5 -184.1 — . -209.1 
-39.0 -490.4 — -504.4 
-
-3750.1 — -3750.1 
4430.1 -6081.9 0.0 -4487.1 
i860 
Appendix Z.2. Land Converted from the More 
Intensive to Less Intensive 
Uses and Idle Land 
l86i 
LAND CONVERTED TO OTHER CROPS BY CONSLXING REGION 
CHANGE FROK S0LN.31 TO SCLN.33 
REG. COTTON LANC 
NO. TO GRAIN LAND 
(lOCC ACRES) 
COTTON LAND 
TO HAY LAND 
(ICCO ACRES) 
CCTTCN LANC 



























-91.5 -153.6 64 .7 
1862 
LAND CONVERTED TO OTHER CROPS &Y CONSLKING REGION 
CHANGE FROM S0LN.31 TO S0LN.23 
REG. GRAIN LAND GRAIN LAND HAY LAND CPXP LAND TO 
NO. TO TO TO HAY, PASTURE, 
HAY LAND PASTURE LAND PASTURE LAND CR IDLE LAND 
(1000 ACRES) (ICOC ACRES) (1000 ACRES) (ICCC ACHES) 
3 — — — 36.5 
4 269.8 2Cie.C - -7.1 
5 -129.9 129.9 
6 — — — —61.9 
7 - - 947.7 
8 — — — 23.6 
9 — — — 245.4 
10 - -220.2 -3611.1 -1672.9 
11 - 365.4 410.6 385.4 
12 - 70.G -70.0 141.4 
13 - 3219.2 212.5 -134.3 
14 - 2688.4 -364.9 805.3 
15 — — — 10.3 
16 - 291.6 680.5 -577.5 
17 - - 19.7 85.7 
18 - - 3.9 
19 — — — — 
20 -320.5 43.5 680.1 -277.0 








IDLE LAND EY CONSUMING REGI CAS 



















































IDLE LAND BY CCNSUKING REGIGiXS 
























WILD HAY LAND 
(lOCC ACRES) 
PASTURE LAND 































Appendix Z,3. Livestock Activities and 
Excess Livestock Capacity 
1866 
FED BEEF ACTIVITIES 


















































- 2 1 1 6 . 1  
1867 
FED BEEF ACTIVITIES 





































































COW AND HCG ACTIVITIES 
CHANGE FROM SCLN.31 TO S0LK.33 
MILK COWS BEEF COWS HCGS 
(lOOC HEAD) (IGOC HtAD) (ICOO CWT.) 
—0.4 —1.4 — 





-196.5 — —1267B.6 
-37.0 — -
589.2 - -8521.5 
-355.4 -2290.7 16487.9 
-429.9 562.1 437.7 
13.5 1593.7 
-138.2 745.5 -433.5 
525.2 1754.1 
-505.9 321.7 
-25.0 333.8 156.2 
24C.6 386.2 
-130.2 -406.1 
— — —907.8 
1812 .1  
-88.2 16.1 -C.O 
1869 
CALF AND YEARLING ACTIVITIES 
























































EXCESS LIVESTOCK CAPACITY 
CHANGE FROM S0LN.31 TO S0LN.33 
REG. MILK COWS 


































































Appendix Z.4. Transfer Activities 
1872 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN-31 TO S0LN.33 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 — -
2 19.4 
3 90.1 23824.6 
4 367.9 
5 -104.8 
6 749.6 26933.8 
7 -521.8 -22353.9 
8 -51.7 -4299.2 
9 846.5 66334.4 
10 -2518.8 -38043.0 
11 -620.7 -34743.7 
12 106.5 
13 554.9 -14863.0 
14 495.1 
15 -719.2 





U.S. -6082.3 -0.0 
1873 
USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM S0LN.31 TO S0LN.33 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF FiU.) 
1 - 180.6 - -179.8 
2 — 1.2 — — 
3 — 45.0 — -
5 — — 469.6 — 
6 — — — 576.6 
7 — —179.4 — — 
9 - 12.3 
1 0  —  —  —  —  
11 - - - -659.0 
12 — — — 785.8 
13 — 14.4 — — 
14 — 9.7 — — 
15 — —15.2 — — 
16 — —17.4 — — 
17 — — —37.6 — 
18 - - 177.5 -523.6 
19 - -51.2 394.0 
20 — — -1003.6 — 
U.S. 0.0 0.0 0.0 0.0 
1874 
GRAIN USED FOR FEED 
CHANGE FROM SOLN.31 TO SOLN.33 
REG. WHEAT FEED GRAINS SOYBEANS COTTON SEED 
NO: (1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 — 34.2 — — 
3 — 466.2 — — 
4 - 180.0 -22.7 88.7 
5 — — —630.9 -
6 - 25.9 - -38.5 
7 - -3149.9 -130.6 
8 - -25.1 -11.1 
9 — —647.1 —22.4 — 
10 - 3596.7 578.5 
11 — - — -
12 — — — —71.4 
13 -817.9 1046.6 -0.3 
14 645.3 — — -
15 453.5 — — -
16 402.4 — — 9.6 
17 14.0 -244.2 - -18.7 
18 178.9 - - -
19 -1273.5 - - -
20 374.9 -1551.7 
U.S. -17.5 -268.4 -239.6 -30.2 
1875 
Appendix Z.5. Transportation Activities 
1876 
TRANSPORTATION ACTIVITIES 












12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 





















20 SAN FRANCISCO 
1 BOSTON 
i BOSTON 
18 SALT LAKE CITY 
19 PORTLAND 
































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
1877 
TRANSPORTATION ACTIVITIES 
































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 

















12 FORT WORTH 
12 FORT WORTH 
16 DENVER 
17 PHOENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
19 PORTLAND 
20 SAN FRANCISCO 
































12 FORT WORTH 
12 FORT WORTH 



















13 GRAND ISLAND 




13 GRAND ISLAND 
20 SAN FRANCISCO 





























































































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
TRANSPORTATION ACTIVITIES 




























































12 FORT WORTH 
13 GRAND ISLAND 
13 GTIAND ISLAND 
















18 SALT LAKE CITY 
20 SAN FRANCISCO 
2 SCRANTON 
10 BURLINGTON 




20 SAN FRANCISCO 
2 SCRANTON 
19 PORTLAND 




18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
11 JACKSON 




























APPENDIX AA. CHANGE FROM SOLUTION 31 to SOLUTION 50 
1884 
Appendix AA.l. Land in Production and Crop Output 
1885 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.50 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 — 15.1 — — 
7 — —578.9 — — 
10 - -203.9 -27.8 
33 - -57.5 -19.2 
34 — —660.3 —67.6 — 
40 — —182.8 — — 
43 222.0 - - -
45 - 2149.8 265.7 
54 209.4 -198.9 -10.5 
58 — —508.9 —26.8 — 
61 428.9 — — — 
77 - -32.9 -0.3 
90 519.9 - - -
93 —405.9 — — — 
99 — —0.1 — — 
105 534.1 - — — 
106 —139.4 — — — 
107 77.3 
109 26.4 - — — 
113 -254.5 253.7 
117 277.0 
121 -690.4 -265.4 -1421.4 
125 — — — —71.4 
127 177.9 - - -
128 240.0 - - -
132 - 1.8 -
134 — — — —101.1 
135 - -107.7 - 109.6 
137 —48.8 — — — 
155 49.5 
156 2.8 - -


































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.50 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
-14.0 — 54.0 — 
323.3 255.6 — 
83.4 396.8 — 
- 110.7 — 
-78.9 -1955.8 — 
22.7 468.6 — 
-17.9 -171.8 -
-116.5 — — 
-30.3 -118.5 — 
-180.5 -2833.0 — 
244.8 290.9 . — 
-682.6 -1736.2 — 
143.2 344.6 -
260.1 895.4 — 
99.0 306.9 — • 
0.1 0.4 — 
51.5 87.9 -
-1.4 -54.4 — 





11.2 358.8 — 
28.7 863.2 — 
-25.7 — — 
6.8 94.3 — 
-1.9 -182.1 — 
-14.6 -305.8 — 
-10.3 -216.0 — 




LAND IN PRODUCTION BY CONSUMING REGIONS 
























8 - -182.8 - , • — 
9 431.4 -707.8 -37.3 
10 - 2149.8 265.7 — 
11 -739.2 -265.4 -1421.4 -
12 531.9 1.7 - -71.4 
13 - -32.9 -0.3 -
14 428.9 - — -
15 — - — . 
16 472.0 — . - — 
17 26.4 -107.7 - 8.5 
18 49.5 - - . -
19 -251.7 253.7 — : -
20 1093.2 -816.2 - -
U.S. 2042.3 -1193.0 -1307.8 -62.9 
1888 
LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.50 
REG. SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
1 - - -
2 —14.0 —54.0 — 
3 406.6 652.5 
4 11.2 358.8 
5 - 110.7 
6 22.7 468.6 
7 -134.4 -171.8 
8 —30.3 —118.5 — 
9 244.8 290.9 
10 -180.5 -2833.0 
11 -75.9 -1092.5 
12 99.1 307.3 
13 403.3 1240.0 
14 -682.6 -1736.2 
15 -14.6 -305.8 
16 51.5 87.9 
17 3.4 -142.2 
18 -10.3 -216.0 
19 -2.2 -229.3 
20 — —1000.6 — 
U.S. 97.8 -4383.2 0.0 
1889 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.50 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
2 - 21.3 — , - — 
7 - —966.8 - - — 
10 - -301.8 -41.2 — — 
33 - -108.7 -36.2 - — 
34 - -1248.0 -78.2 ^ — — 
40 - -287.8 — - — . 
43 253.1 — — — — 
45 - 4106.2 507.5 - — 
54 201.2 -267.6 -14.1 — — 
58 - -620.9 -32.7 — • — • 
61 378.5 — - — — 
77 - -50.3 —0.5 . — 
90 473.4 — — — ' — 




 1 - - . — 
105 397.4 — 
106 -105.5 — . — . — 
107 46.6 . — — - — 
109 14.0 - - — • 
113 -322.8 244.8 - — — • 
117 223.5 - — — , — 
121 -659.0 -246.9 -1426.4 — 
125 - — — -11.5 -12.1 
127 140.8 - — , — — 
128 232.9 — — . - — _ 
132 — 1.2 - - — , 
134 - - . — 
-81.3 -43.0 
135 -214.8 ^ - 67.5 55.1 
137 —47.0 - - — . — 
155 25.3 - - — . — . 
156 2.6 - — . — — 
157 497.1 -665.2 , - — — • 
1890 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.50 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) : 
2 -161.3 -100.0 - -158.1 
7 3782.2 360.5 — 1722.0 
10 975.3 449.6 — 800.7 
17 — 89.4 - 89.4 
21 -955.3 -2536.6 — -2880.5 
23 250.2 608.2 - 698.3 
33 -209.2 -333.6 - -408.9 
34 -1806.2 — — -650.2 
40 —308.6 -219.3 - -330.4 
52 -3303.3 -5490.3 — -6679.5 
58 2448.1 809.2 - 1690.5 
64 -3617.7 -2152.9 - . -3455.3 
79 1446.7 794.7 - 1315.6 
83 3121.2 1958.2 — 3081.9 
93 1485.7 443.1 - 978.0 
99 1.1 0.5 - 0.8 
106 1245.2 134.9 - 583.2 
109 -22.7 -168.5 - -176.7 
113 12.1 - - 4.3 
114 - -130.1 — -130.1 
117 . - -1441.1 — -1441.1 
118 102.8 458.5 - 495.5 
120 333.2 1354.4 . — 1474.4 
121 -256.9 — . - , -92.5 
134 82.6 478.2 - 507.9 
135 —80 .4 -796.0 — .-825.0 
152 -265.1 -812.6 — -908.0 
155 —196.6 -520.9 — . -591.6 
156 -52.8 -386.0 - -405.0 
157 - -2309.0 - -2309.0 
1891 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN.31 TO SOLN.50 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 — — — . 













8 - -287.8 — - -
9 454.3 -888.4 -31.9 - -
10 - . 4106.2 346.6 — — 
11 -706.1 -246.9 -1426.4 — -
12 584.5 1.0 - -11.5 -12.1 
13 - -50.3 -0.4 — — 
14 378.5 - - — . — 
15 — — — — — 
16 338.5 — — - -
17 14.0 -214.8 - -13.7 12.1 
18 25.2 — - — — 
19 -320.2 244.8 - - — 
20 720.6 -665.2 - — -
U.S. 1489.3 -605.2 -1241.9 -25.3 — 
1892 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO SOLN.50 
REG. SILAGE 
NO. (1000 TONS) 
TAME HAY 
(1000 TONS) 
WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
I — — — — 
2 -161.3 -100.0 - -158.1 
3 4757.5 810.1 - 2522.8 
4 102.8 458.5 - 495.5 
5 — 89.4 - 89.4 
6 250.2 608.2 — 698.3 
7 -2015.4 -333.6 — -1059.1 
8 —308.6 -219.3 — . -330.4 
9 2448.1 809.2 — 1690.5 
10 -3303.3 -5490.3 — -6679.5 
11 -879.0 -1182.2 — -1498.6 
12 1486.7 443.6 — 978.8 
13 4567.9 2753.0 — 4397.4 
14 -3617.7 -2152.9 — . -3455.3 
15 -265.1 -812.6 - -908.0 
16 1245.2 134.9 - 583.2 
17 -20.5 -486.3 - -493.7 
18 —196.6 -520.9 - -591.6 
19 -40.8 —516.1 - -530.7 
20 - -3750.1 — -3750.1 
U.S. 4050.3 -9457.4 0.0 -7999.3 
1893 
Appendix AA.2. Land 
Intensive to 
Uses and 




LAND CONVERTED TC OTHER CROPS UY CONSUMING REGICN 
CHANGE FROK S0LN.31 TO SCLN.50 
RtG. COTTON LAND CCTTCN LAND CCTTCN LAND 
NC. TO GRAIN LAND TO HAY LAND TO PASTURE LAND 
(ICCC ACRES) (ICOC ACRES) {ICOC ACRES) 
1 — — — 
2 — - -
3 — — — 
4 - 532.0 3474.3 
5 — — — 












16 — — — 
17 -77.9 -106.1 175.6 
18  — — — 
19 
2C 
U.S. -77.9 378.4 3768.7 
1895 
LAND CCNVtRTED TC OTHER CROPS BY CONSUMING REGION 



























































6 8 0 . 1  
•1869.9 
CROP LAND TC 
KAY, PASTURE, 
CR IDLE LAND 
(1000 ACRES) 

















IDLE LAND BY CCNSUKING REGIONS 






































12 .2  
-869.1 
-38.5 


















IDLE LAND BY CGNSUNING REGICXS 
























WILD HAY LAND 
(ICOC ACRES) 
PASTURE LAND 











0 . 0  
119539.5 
TOTAL LAKC 

















Appendix AA.3. Livestock Activities and 
Excess Livestock Capacity 
1899 
FED BEEF ACTIVITIES 















1 -17.6 -17.6 - — 
2 -183.7 -183.7 - -
3 121.0 ' - 121.0 — 
4 409.2 - 409.2 -
5 -48.4 - -48.4 -
6 121.0 - 121.0 -
7 920.3 920.3 - -
8 -256.3 -256.3 - -
9 -217.2 -217.2 - -
10 -1526.5 -1526.5 - -
11 -108.9 -108.9 - -
12 860.0 - - 860.0 
13 2853.8 2853.8 - -
14 —661.6 —661.6 - -
15 899.8 - - -
16 329.5 - — — 
17 -381.8 - - -
18 -205.7 - - -
19 -512.6 - — -
20 -2402.0 - — -2402.0 

























FED BEEF ACTIVITIES 
CHANGE FROM S0LN.31 TO S0LN.50 
CALVES CALVES YEARLINGS YEARLINGS 
ON SILAGE NO SILAGE ON SILAGE NO SILAGE 

































cow AND HOG ACTIVITIES 













































-217.2 1325.1 -0.0 
1902 
CALF AND YEARLING ACTIVITIES 




























































EXCESS LIVESTOCK CAPACITY 
CHANGE FROM S0LN.31 TO SOLN.50 
REG- MILK COWS 























































































Appendix AA.4. Transfer Activities 
% 
1905 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN.31 TO SOLN.50 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 
2 -100.0 
3 810.1 127231.5 
4 458.4 -28225.0 
5 89.4 
6 608.3 19773.7 
7 -333.6 -60499.8 
8 -219.4 -4299.2 
9 809.4 75098.1 
10 -5490.6 -68945.3 
11 -1183.3 -75815.1 
12 443.7 21535.0 
13 2753.3 -14863.0 
14 -2152.7 
15 -812.7 
16 134.9 9009.0 
17 —486.5 — 
18 -520.9 
19 -516.1 — 
20 -3750.1 
U.S. -9458.3 0.0 
1906 
USE OF EXOGENOUS CONCENTRATES 

































































0 . 0  
1907 
GRAIN USED FOR FEED 
CHANGE FROM S0LN.31 TO SOIN.50 
REG. WHEAT FEED GRAINS SOYBEANS COTTON SEED 
NO; (1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F-U.) OF F.U.) OF F.U.) 
2 — —172.8 — — 
3 - 2424.0 
4 - 43.2 -22.7 -197.4 
5 — — —630.9 — 
6 - 928.9 - 257.2 
7 - -5171.7 -99.6 
8 - -287.9 -35.1 
9 — —886.3 —30.9 — 
10 - 3203.3 -417.7 
11 — — — — 
12 • - 1.0 - -71.4 
13 -1736.5 1081.2 -0.3 
14 1993.4 — — — 
15 1987.4 - - -
16 33 8.5 — — — 
17 14.0 -215.0 - -13.7 
18 -163.5 — — -
19 —1319.0 — — — 
20 374.9 -1551.7 
U.S. 1489.3 -604.1 -1237.2 -25.3 
1908 
Appendix AA.5. Transportation Activities 
1909 
TRANSPORTATION ACTIVITIES 











12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 


























18 SALT LAKE CITY 
19 PORTLAND 


































12 FORT WORTH 
12 FORT WORTH 
1910 
TRANSPORTATION ACTIVITIES 
































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 





















12 FORT WORTH 
16 DENVER 
17 PHOENIX 
18 SALT LAKE CITY 
20 SAN FRANCISCO 
9 MINNEAPOLIS 
16 DENVER 
18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
17 PHOENIX 




































12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 






















13 GRAND ISLAND 
15 HELENA 
16 DENVER 










































2 SCRANTON 1 BOSTON -430.0 — 
3 RICHMOND 1 BOSTON - 39169.4 
3 RICHMOND 2 SCRANTON - 88062.1 
4 ATLANTA 5 TAMPA -7510.5 -
6 NASHVILLE 1 BOSTON - -1879.6 
6 NASHVILLE 2 SCRANTON - -88062.1 
6 NASHVILLE 4 ATLANTA - 28225.0 
6 NASHVILLE 5 TAMPA - 16990.3 
6 NASHVILLE 7 COLUMBUS - 60499.8 
6 NASHVILLE 8 LANSING - 4000.4 
9 MINNEAPOLIS 8 LANSING - 298.8 
9 MINNEAPOLIS 10 BURLINGTON - 68945.3 
9 MINNEAPOLIS 13 GRAND ISLAND - 14863.0 
9 "MINNEAPOLIS 19 PORTLAND - -9009.0 
11 JACKSON 1 BOSTON - -37289.8 
11 JACKSON 5 TAMPA - -16990.3 
12 FORT WORTH 11 JACKSON - 21535.0 
16 DENVER 19 PORTLAND 9009.0 
1914 
TRANSPORTATION ACTIVITIES 











3 RICHMOND 2 SCRANTON — 4937.5 
4 ATLANTA 1 BOSTON - -1244.8 
4 ATLANTA 2 SCRANTON - -708.7 
5 TAMPA 1 BOSTON — 1191.6 
6 NASHVILLE 7 COLUMBUS - 584.3 
9 MINNEAPOLIS 2 SCRANTON -1346.9 -
9 MINNEAPOLIS 8 LANSING - 570.7 
9 MINNEAPOLIS 10 BURLINGTON - 1415.5 
9 MINNEAPOLIS 14 ABERDEEN - 68.3 
10 BURLINGTON 1 BOSTON 109.1 -
10 BURLINGTON 2 SCRANTON -4434.2 -
10 BURLINGTON 3 RICHMOND -5405.2 -
10 BURLINGTON 6 NASHVILLE -215.3 -
10 BURLINGTON 7 COLUMBUS -1107.7 — 
10 BURLINGTON 8 LANSING 1589.1 — 
11 JACKSON 2 SCRANTON - -2001.2 
12 FORT WORTH 2 SCRANTON - -1341.6 
12 FORT WORTH 4 ATLANTA 900.5 -
12 FORT WORTH 5 TAMPA 1239.9 -
12 FORT WORTH 7 COLUMBUS - 1053.8 
12 FORT WORTH 8 LANSING — -58.3 
1915 
TRANSPORTATION ACTIVITIES 











12 FORT WORTH 11 JACKSON 3019.4 — 
12 FORT WORTH 18 SALT LAKE CITY - 108.4 
12 FORT WORTH 20 SAN FRANCISCO - 611.8 
13 GRAND ISLAND 2 SCRANTON 8252.9 -1279.1 
13 GRAND ISLAND 3 RICHMOND 4676.8 -
13 GRAND ISLAND 6 NASHVILLE 1023.6 -
13 GRAND ISLAND 10 BURLINGTON - 2253.9 
13 GRAND ISLAND 15 HELENA - 394.3 
13 GRAND ISLAND 17 PHOENIX 41.3 -
13 GRAND ISLAND 18 SALT LAKE CITY 985.5 -
13 GRAND ISLAND 20 SAN FRANCISCO 2713.5 -
14 ABERDEEN 7 COLUMBUS -4597.9 -
14 ABERDEEN 8 LANSING - —661•1 
14 ABERDEEN 19 PORTLAND 496.1 -1048.1 
15 HELENA 2 SCRANTON -1096.5 -
15 HELENA 19 PORTLAND 2548.8 -542.7 
15 HELENA 20 SAN FRANCISCO 3892.6 -
16 DENVER 4 ATLANTA -3363.9 -
16 DENVER 5 TAMPA -948.5 -
16 DENVER 6 NASHVILLE -1536.7 -
























20 SAN FRANCISCO - -412.0 
18 SALT LAKE CITY 2 SCRANTON -236.4 
1917 
APPENDIX 3B. CHANGE FROM SOLUTION 31 TO SOLUTION $4 
1918 
Appendix 3B.1. Land in Production and Crop Output 
1919 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.54 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - -97.8 - -
7 - -578.9 - -
10 - -829.8 -113.1 — 
14 -154.8 — - 154.8 
17 — - 76.2 
23 - - - 624.9 
33 - 3746.3 1248.8 — 
36 — 491.1 264.4 -
40 - —0.4 20.3 - . 
43 835-4 - - — 
45 - 4286.6 529.8 — 
48 - 816.2 667.8 — 
53 592.7 -545.2 -47.4 — 
58 - -410.9 -21.6 — 
61 428.9 - . — — 
66 52.6 - — — 
69 982.8 - - — 
70 - 3674.9 37.1 — 
77 - 1139.3 11.5 — . 
90 519.9 — — — 
93 -405.9 — — . — 
95 348.7 — — — 
98 -2.0 - — 2.0 
102 1253.0 — - — 
105 534.1 - - — 
106 -479.7 - - — 
107 77.3 — - — • 
109 26.4 - — — 
117 140.9 - - . — 
121 320.4 —66.1 -353.7 840.3 
123 - — - 255.3 
127 177.9 - - — 
128 240.0 - — — 
129 - . — — . 74.8 
131 - - — 97.1 
132 - 1.8 — — 
135 — -307.4 - 310.2 
146 - - - 164.7 
147 - , - — 120.2 
155 275.7 — - — 
156 2-2 - — — . 
1920 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.54 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
157 349.1 -349.1 
1921 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.54 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 90.7 348.8 — 
7 323.3 255.6 — 
10 206.8 984.6 — 
17 — -226.7 — 
21 -78.9 -1955.8 — 
22 47.4 1733.4 — 
23 0.0 0.6 — 
29 14.4 621.9 — 
33 —4.5 -43.5 — 
36 -98.5 -728.0 . — 
40 1.3 5.1 — 
52 9.8 154.3 — 
58 197.6 234.8 — 
64 491.3 1249.7 — 
79 90.1 216.9 — 
83 260.1 895.4 , — 
93 99.0 306.9 — 
106 177.0 302.6 — 
109 -1.4 —54.4 — 
117 — -140.9 — 
118 17.0 545.8 — , 
120 24.5 735.9 — 
121 -6.4 — — 
129 -10.8 —64.0 — 
131 -48.1 -49.0 — 
135 -2.8 —66.9 — 
152 28.7 599.5 . — 
155 -8.1 -169.3 — . 
156 -2.3 -136.3 — 
157 - -723.6 — 
1922 
LAND IN PRODUCTION BY CONSUMING REGIONS 













2 - -97.8 — — , 
3 
A 
-154.8 -1408.7 -113.1 154.8 
*T 
5 — - - . 76.2 
6 - - - 624.9 
7 - 3746.3 1248,8 — 
8 — 
—0.4 20.3 -
9 835.4 -410.9 -21.6 — 
10 592.7 5048.6 1414.6 164.7 
11 320.4 —66.1 -353.7 1215.8 
12 878.6 1.8 - 173.9 
13 - 1139.3 11.5 -
14 1464.3 3674.9 37.1 -
15 1253.0 - - -
16 131.7 - - -
17 26.4 -307.4 — 310.2 
18 275.7 — - — 
19 2.2 — - -
20 490.0 -349.1 - — 
U.S. 6115.5 10970.6 2243.9 2720.5 
1923 
LAND IN PRODUCTION BY CONSUMING REGIONS 






































































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.54 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U. ) OF F.U.) OF F.U.) OF F.U.) 
2 — -137.9 — - — 
7 — -966.8 — . - — 
10 - . -1228.0 -167.5 - — . 
14 -124.5 — — 26.3 27.8 
17 — — — 12.1 12.8 
23 — — — 177.8 191.8 
33 — 7080.6 2360.2 — — 
36 — 815.2 438.9 — . — 
40 - — 0.6 32.0 - — 
43 952.3 — — — — 
45 — 8187.3 1011.9 : — — 
48 — 1228.4 1005.0 — — 
53 580.5 -896.9 -78.0 — . — 
58 — -501.2 -26.4 — • — 
61 378.5 - — - , — 
66 36.0 — — — . — . 
69 771.5 — — — , — . 
70 - 3877.1 39.2 - — 
77 - 1743.1 17.6 - . — 
90 473.4 - — — , — 
93 -262.6 — — — • — 
95 214.6 — — — — 
98 -1.4 — — 0.3 0.3 
102 991.8 - — . — 
105 397.4 — — — — 
106 -362.9 — — — — 
107 46.6 — - . — — 
109 14.0 • — — . — — 
117 113.7 - — — — 
121 305.9 —61.4 -354.9 174.4 189.9 
123 — . . — — 47.7 51.8 
127 140.8 — — — — 
128 232.9 - — . — — 
129 — , - — . 6*3 6.7 
131 — — — . 14.5 15.4 
132 — 1.2 — — — 
135 — -613.3 - 191.2 156.0 
146 — — — 31.4 33.8 
147 — . — — 25.2 27.1 
155 140.2 - . — — . — . 
156 2.0 — — — — 
1925 
CROP PRODUCTION BY PRODUCING AREAS 

















































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.54 
SILAGE TAME HAY WILD HAY 



























































































CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.54 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TOI 
1 
OF F.U.I OF F.U.) OF F.U.) OF F.U.) 
X 
2 — , -137.9 - . - - . 
3 
A 
-124.5 -2194.8 -122.3 26.3 27.8 
H 
5 - . - - 12.1 12.8 
6 - - 177.8 191.8 
7 7080.6 1403.0 - — 







9 952.3 -501.2 -17.9 - — 
10 580.5 9334.0 1572.4 31.4 33.8 
11 305.9 -61.4 -354.9 247.3 268.8 
12 797.7 1.2 - 21.1 22.4 
13 - 1743.1 12.2 — — 
14 1186.0 3877.1 29.9 — -
15 991.8 - - - — 
16 81.1 — - • — . — 
17 14.0 -613.3 — 191.2 156.0 
18 140.2 - - , - -
19 2.0 - - - -
20 326.3 -284.5 — — -
U.S. 5253.3 18242.0 2543.3 707.2 — 
1928 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SQLN.31 TO S0LN.54 
REG. SILAGE 
NO. (1000 TONS) 
TAME HAY 
(1000 TONS) 
WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 — — — 
2 1042.7 646.4 - 1021.8 
3 6202.1 1476.0 - 3708.7 
4 156.4 697.5 - 753.8 
5 - -182.9 - -182.9 
6 798.3 3335.6 - 3623.0 
7 -53.0 -84.5 -103.6 
8 13.2 9.4 14.1 
9 1976.4 653.3 1364.8 
10 -1524.4 -885.3 -1434.1 
11 -735.2 -1382.0 - -1646.7 
12 722.2 320.9 580.9 
13 4031.6 2458.3 - 3909.7 
14 2604.0 1549.7 - 2487.1 
15 519.6 1592.7 — . 1779.8 
16 4284.5 464.2 . - 2006.7 
17 -140.9 —461.0 - -511.7 
18 -154.0 -408.1 - —463.5 
19 -40.7 -297.4 — -312.1 
20 — -3042.3 -3042.3 
U.S. 19702.7 6460.5 0.0 13553.5 
1929 
Appendix 3B.2. Land 
Intensive to 
Uses and 




LAND CCNVERTtD TO OTHER CROPS BY CONSUMING Rlr'GICN 
CHANGE FROM SGLN.31 TO SCLN.54 
REG. COTTON LAND COTTON LAND CCTTL'N LAND 
NO. TO GRAIN LAND TO HAY LAND TO PASTURE LAND 
(1000 ACRES) (ICOO ACRES) (ICOC ACRES) 
2 — — — 
4 - 720.2 3286.1 
5 — —76.2 — 











-285.2 - 1 0 6 . 1  8 1 . 1  
19 — — — 
2 0  —  —  -
U.S. -285.2 490.4 2025.0 
1931 
LAND CONVERTED TC OTHER CROPS BY CONSUMING REGION 







































CRCP LAND TC 
HAY, PASTURE 















































IDLE LAND BY CCNSUKING REGIONS 





























































IDLE LAND BY CCNSUN.IKG REGIC.NS 
























WILD HAY LAND 
(lOCC ACRES) 
PASTURE LAND 










- 1 0 8 1 . 2  
-6564.9 
TCTAL LAND 
(ICOO ACRES ) 
















Appendix 33.3. Livestock Activities and 























FED BEEF ACTIVITIES 














































FED BEEF ACTIVITIES 






























































































































CALF AND YEARLING ACTIVITIES 






























































EXCESS LIVESTOCK CAPACITY 











1 1644.1 44.0 52.8 1575.1 
2 5585.3 448.8 551.1 8742.3 
3 565.0 1865.6 — 13661.3 
4 2252.2 400.0 613.8 17968.4 
5 471.6 1532.5 145.2 2342.0 
6 1781.0 3273.6 - 16888.4 
7 4372.3 1487.2 414.3 61315.7 
8 2126.9 270.6 626.8 6429.8 
9 8562.7 1337.6 1280.2 55391.0 
10 7345.3 9533.1 11054.5 133238.1 
11 3958.5 4540.0 326.7 10637.6 
12 5189.1 15474.5 1692.5 9050.4 
13 3002.1 4530.0 4660.1 43736.3 
14 2210.7 4243.5 149.8 -
15 867.0 3306.4 - -
16 163.0 3255.6 2279.8 3857.7 
17 232.3 2155.5 2488.3 -321.2 
18 282.2 1567.8 617.1 1224.2 
19 1291.3 2171.4 1537.8 3568.8 
20 1676.3 2039.4 7319.0 3188.5 
U.S. 53578.6 63477.0 35809.8 392494.2 
1940 
Appendix BB.4. Transfer Activities 
1941 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN-31 TO S0LN.54 
HAY FLUID MILK TO 
TO MANUFACTURED 
ROUGHAGE MILK 













































USE OF EXOGENOUS CONCENTRATES 





















80.4 - 292.2 
—466.5 
-1167.7 
—80.4 48.4 — — 
— — —- —1023.8 
— - - 2738.3 
— 42.1 - — 
— 130.8 — — 
— -15.2 - — 
— 33.8 - — 
— — —37.6 — 
21.4 - -216.2 
-51.2 482-4 
-737.0 
-0 .0  0.0 -0 .0  0.0 
1943 
GRAIN USED FOR 

















1 - 740.5 - -
2 - 919.9 - -
3 - 3766.5 - 21.7 
4 - 87.5 655.3 -507.6 
5 - - -630.9 12.1 
6 - 2657.3 - 771.9 
7 — -1240.7 1054.2 -
8 - • -4.2 27.9 -
9 — -499.5 -17.3 -
10 - 7082.5 1412.7 31.4 
11 - — - . — 
12 - 1.2 - -71.4 
13 -4726.4 3596.5 11.5 -
14 2974.9 2894.0 37.1 -
15 2226.4 — - -
16 28.3 - - 257.9 
17 10.5 -613.9 - 191.2 
18 -163.5 - - -
19 -1257.4 — - -
20 -154.4 -1171.0 . - -
U.S. -1061.6 18216.6 2550.6 707.2 
1944 
Appendix BB.5. Transportation Activities 
1945 
TRANSPORTATION ACTIVITIES 












12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 







































































(1000 CWT. F.U.) 
-4589.0 
-5483.6 
15 HELENA 20 SAN FRANCISCO -6914.1 
1947 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
4 ATLANTA 3 RICHMOND — -92.0 
7 COLUMBUS 3 RICHMOND 3876.6 -
7 COLUMBUS 8 LANSING 3012.9 -
10 BURLINGTON 3 RICHMOND -1425.1 -
10 BURLINGTON 4 ATLANTA 13106.9 -
10 BURLINGTON 5 TAMPA -12617.3 — 
10 BURLINGTON 8 LANSING -2862.0 — 
10 BURLINGTON 11 JACKSON 7099.4 — 
11 JACKSON 6 NASHVILLE - 4578.4 
12 FORT WORTH 4 ATLANTA - -10244.5 
12 FORT WORTH 6 NASHVILLE — 7304.2 
12 FORT WORTH 11 JACKSON - -367.4 
12 FORT WORTH 16 DENVER — 5157.6 
1948 
TRANSPORTATION ACTIVITIES 










7 COLUMBUS 2 SCRANTON -5682.5 
9 MINNEAPOLIS 2 SCRANTON -6200.3 
9 MINNEAPOLIS 11 JACKSON -335.7 
10 BURLINGTON 1 BOSTON 1247-9 
10 BURLINGTON 2 SCRANTON 16673.7 
10 BURLINGTON 3 RICHMOND 1624.1 
10 BURLINGTON 4 ATLANTA 1336.9 
10 BURLINGTON 5 TAMPA 789.5 
10 BURLINGTON 6 NASHVILLE 938.3 
10 BURLINGTON 8 LANSING 1159.8 
10 BURLINGTON 12 FORT WORTH -3278.6 
13 GRAND ISLAND 16 DENVER -377.2 
13 GRAND ISLAND 17 PHOENIX -414.3 
13 GRAND ISLAND 18 SALT LAKE CITY -525.6 
13 GRAND ISLAND 20 SAN FRANCISCO -7561.1 
14 ABERDEEN 9 MINNEAPOLIS 1336.5 
14 ABERDEEN 11 JACKSON 278.2 
14 ABERDEEN 16 DENVER 1636.2 
14 ABERDEEN 18 SALT LAKE CITY 1006.3 
14 ABERDEEN 19 PORTLAND 1293.2 






CHANGE FROM S0LN.31 TO S0LN.54 
DESTINATION LEVEL 
REG. CITY PORK 
NO. (1000 CWT. 
15 HELENA 20 SAN FRANCISCO 2275.5 
1950 
TRANSPORTATION ACTIVITIES 










3 RICHMOND 7 COLUMBUS -318.8 
4 ATLANTA 7 COLUMBUS 1849.9 
4 ATLANTA 10 BURLINGTON 1219.3 
5 TAMPA 7 COLUMBUS -122.7 
5 TAMPA 8 LANSING -125.4 
5 TAMPA 10 BURLINGTON -172.0 
6 NASHVILLE 10 BURLINGTON -409.5 
9 MINNEAPOLIS 10 BURLINGTON -276.5 
11 JACKSON 10 BURLINGTON 735.5 
12 FORT WORTH 9 MINNEAPOLIS 1350.8 
12 FORT WORTH 10 BURLINGTON 822.0 
12 FORT WORTH 13 GRAND ISLAND -396.8 
12 FORT WORTH IS SALT LAKE CITY 120.6 
12 FORT WORTH 20 SAN FRANCISCO. -3148.2 
14 ABERDEEN 3 RICHMOND -
14 ABERDEEN 9 MINNEAPOLIS -907.9 
15 HELENA 19 PORTLAND -450.5 















2 SCRANTON 1 BOSTON 8445.4 — 
3 RICHMOND 1 BOSTON - 47003.3 
3 RICHMOND 2 SCRANTON - 116400.4 
4 ATLANTA 5 TAMPA 11469.8 — 
6 NASHVILLE 1 BOSTON - -1879.6 
6 NASHVILLE 2 SCRANTON — -88062.1 
6 NASHVILLE 4 ATLANTA - 33870.0 
6 NASHVILLE 5 TAMPA - 20388.3 
6 NASHVILLE 7 COLUMBUS - 72599.7 
6 NASHVILLE 8 LANSING - 29081.8 
6 NASHVILLE 11 JACKSON - 22311.2 
9 MINNEAPOLIS 8 LANSING - -18193.7 
9 MINNEAPOLIS 10 BURLINGTON - 3366.0 
9 MINNEAPOLIS 13 GRAND ISLAND - 17835.6 
9 MINNEAPOLIS 14 ABERDEEN - 1119.2 
9 MINNEAPOLIS 15 HELENA - 1125.4 
9 MINNEAPOLIS 19 PORTLAND - 14126.8 
11 JACKSON 1 BOSTON - -37289.8 
11 JACKSON 5 TAMPA - -16990.3 
12 FORT WORTH 11 JACKSON - 3530.8 














20 SAN FRANCISCO 
18 SALT LAKE CITY 
19 PORTLAND 






















3 RICHMOND 2 SCRANTON — 
4 ATLANTA 1 BOSTON -
4 ATLANTA 2 SCRANTON — . 
5 TAMPA 1 BOSTON -
6 NASHVILLE 2 SCRANTON 
6 NASHVILLE 7 COLUMBUS -
9 MINNEAPOLIS 1 BOSTON -
9 MINNEAPOLIS 2 SCRANTON 4043.3 
9 MINNEAPOLIS 8 LANSING -
10 BURLINGTON 1 BOSTON 1447.2 
10 BURLINGTON 2 SCRANTON -4434.2 
10 BURLINGTON 3 RICHMOND 425.5 
10 BURLINGTON 4 ATLANTA 5514.7 
10 BURLINGTON 6 NASHVILLE 1478.5 
10 BURLINGTON 7 COLUMBUS -1107.7 
10 BURLINGTON 8 LANSING -3331.6 
11 JACKSON 1 BOSTON -
11 JACKSON 2 SCRANTON -
12 FORT WORTH 2 SCRANTON -
12 FORT WORTH 5 TAMPA 1771.6 










12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND. 
13 GRAND ISLAND 















18 SALT LAKE CITY 
8 LANSING 
11 JACKSON 






18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 
2 SCRANTON 
19 PORTLAND 




20 SAN FRANCISCO 
11 JACKSON 





























APPENDIX cc. CHANGE PROM SOLUTION 31 TO SOLUTION 56 
1956 



























LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM SGLN.31 TO S0LN.56 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— —47«4 — — 
— —37#3 — — 
330.9 -291.2 -39.7 
— — — 76.2 
— — — 433.8 
- 2566.8 855.6 
— —660.3 —67.6 — 
583.3 
408.0 — — 
728.2 
3890.9 480.9 
250.7 -230.7 -20.1 
249.8 13.1 
428.9 -
882.5 — — — 
920.1 9.3 
2382.7 24.1 
201.8 - - -
-2.4 - — -
48.7 — — -
26.4 — — — 
16.2 — — — 
617.7 -88.4 -473.2 
-307.4 - 309.9 
1.2 -. - -
1958 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.56 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 43.9 169.1 — 
7 20.8 16.5 — 
17 - -185.1 -
21 -78.9 -1955.8 . — 
22 8.4 305.8 — 
23 8.9 182.8 -
33 83.0 797.2 -
34 -116.5 — -
40 61.6 241.1 -
52 -38.6 -605.8 -
58 -120.2 -142.8 -
64 176.0 447.6 — 
83 111.3 383.2 — 
93 -49.2 -152.5 -
106 0.9 1.5 -
109 -1.4 —54.4 — 
117 - -16.2 — 
118 24.5 787.3 — 
120 34.6 1039.1 
121 —8.6 — — 
135 -2.5 —7.0 — 
152 29.0 605.3 - . 
155 4.8 101.2 -
156 -1.3 -77.1 -
157 - -723.6 -
1959 
LAND IN PRODUCTION BY CONSUMING REGIONS 











1 - — - — 
2 — -47.4 - — 
3 
A 
330.9 -328.5 -39.7 — 
5 - — 76.2 
6 - - - 433.8 
7 - 1906.5 788.1 — 
8 — 408.0 - -
9 583.3 978.0 13.1 • — 
10 250.7 3660.3 460.8 — • 
11 617.7 —88.4 -473.2 - , 
12 201.8 — - — 
13 - 2382.7 24.1 -
14 1311.4 920.1 9.3 — . 
15 — — - — 
16 461,4 — - . — 
17 26.4 -307.4 - 309.9 
18 - - , - — 
19 1.2 - - — 
20 16.2 — • - -
U.S. 3386.0 9483.8 782.5 819.9 
I960 
LAND IN PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.3I TO S0LN.56 
SILAGE TAME HAY WILD HAY 




















190.4 1157.3 0.0 
1961 
CROP PRODUCTION BY PRODUCING AREAS 












(1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) 
2 — —66.8 — — -
7 — -62.3 . — - — 




00 in 1 
. — 
— 
17 — — — 12.1 12.8 
23 — - — 123.4 133.2 
33 - 4851.3 1617.1 - — . 
34 - -1248.0 -78.2 . — — 
40 - 642.6 - — — 
43 665.0 — - — — 
44 - 1132.4 - — . — 
45 — 7431.7 918.5 — — . 
53 245.6 -379.4 -33.0 — . 
58 - 304.7 16.0 — — 
61 378.5 — — — — 
69 692.7 — - — — 
70 - 970.7 9.8 — — 
77 - 3645.5 36.8 — — , 
93 130.6 — - — 
106 -1.8 — — — 
107 29.4 — . - : — — 
109 14.0 — — — " — 
117 13.1 — — — • — 
121 589.5 -82.2 -474.8 — — 
135 — . -613.3 - 191.1 155.9 
156 1.1 — — — — 
1962 
CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.31 TO S0LN.56 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV. ) 
2 505.3 313.3 - 495.2 
7 243.8 23.2 — 111.0 
17 - -149.3 - -149.3 
21 -955.3 -2536.6 — -2880.5 
22 106.1 410.4 — 448.6 
23 97.6 237.3 - 272.5 
33 971.1 1548.2 . - 1897.8 
34 -1806.2 - — -650.2 
40 627.9 446.2 . — 672.3 
52 -706.4 -1174.0 — -1428.3 
58 -1201.6 -397.2 . — -829.8 
64 932.6 555.0 - 890.7 
83 1335.8 838.1 — 1319.0 
93 -738.5 -220.3 — -486.1 
106 21.3 2.3 — 10.0 
log -22.7 -168.5 — -176.7 
117 - -84.5 - -84.5 
118 225.6 1006.2 - 1087.4 
120 401.0 1630.3 - 1774.7 
121 -85.5 - — -30.8 
135 -103.5 -30.8 - —68.0 
152 524.7 1608.3 . — 1797.2 
155 92.1 244.0 - 277.1 
156 -23.0 -168.3 - -176.6 
157 - -2309.0 — -2309.0 
1963 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SOLN.31 TO SOLN.56 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
I — — — — — 
2 - —66.8 - — -
3 
A 
324.1 -493.3 -42.9 — — 
H 
5 — - - 12.1 12.8 
6 — - - 123.4 133.2 
7 - 3603.3 883.1 - — 
8 - 642.6 - - . -
9 665.0 1437.1 10.9 - — 
10 245.6 7052.2 603.6 — — 
11 589.5 -82.2 -474.8 — — 
12 130.6 — - — -
13 - 3645.5 25.5 — -
14 1071.3 970.7 7.5 - -
15 — . — - - -
16 27.6 - - — 
17 14.0 -613.3 - 191.1 155.9 
18 — • — - . - -
19 1.1 — — — — 
20 13.1 - - — — 
U.S. 3081.9 16095.8 1012.9 326.5 — 
1964 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.56 
REG. SILAGE 
NO. (1000 TONS) 
TAME HAY 
(1000 TONS) 
WILD HAY ROUGHAGE 
(1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
1 — — — — 
2 505.3 313.3 - 495.2 
3 243.8 23.2 - 111.0 
4 225.6 1006.2 - 1087.4 
5 -149.3 - -149.3 
6 203.8 647.8 - 721.1 
7 -835.0 1548.2 1247.6 
8 627.9 446.2 672.3 
9 -1201.6 -397.2 - -829.8 
10 -706.4 -1174.0 - . -1428.3 
11 -639.7 -906.3 - . -1136.6 
12 -738.5 -220.3 - -486.1 
13 1335.8 838.1 — 1319.0 
14 932.6 555.0 - 890.7 
15 524.7 1608.3 . - 1797.2 
16 21.3 2.3 - 10.0 
17 -126.2 -199.2 . — -244.7 
18 92.1 244.0 - 277.1 
19 -23.0 -168.3 — -176.6 
20 - -2393.5 - -2393.5 








Appendix CC.2. Land 
Intensive to 
Uses and 




LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 
























TO GRAIN LAND 
( lOOC ACRES) 
COTTON LAND 
TO HAY LAND 






TO PASTURE LAND 
{ICOO ACRES) 
62 .6  
47.4 
36.5 
U.S.  -284.9 778.2 146.6 
1967 
LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 






































CRCP LAND TO 
HAY, PASTURE, 





































































IDLE LAND BY CONSUMING REGIONS 





TAKE HAY LAND 
(ICOO ACRES) 
-1C25.9 















































IDLE LAND BY CONSUMING REGIONS 
CHANGE FROM S0LN.31 TO S0LN.56 
WILD HAY LAND 
(1000 ACRES) 
PASTURE LAND 
(ICOC ACRES )  
TCTAL LAND 


























Appendix CC.3. Livestock Activities and 























FED BEEF ACTIVITIES 




























56.5 — — -2402.0 
319;4 -12178.1 -374.0 -3815.5 
1972 
FED BEEF ACTIVITIES 
CHANGE FROM S0LN.31 TO S0LN.56 
REG. CALVES 











1 — . — — 17.6 
2 - - . - 183.7 
3 - - - 60.5 
4 - - — 204.6 
5 — - - 48.4 
6 - - - . 60.5 
7 - - - 343.7 
8 - - 256.3 
9 - - - 1049.4 
10 - - - 5718.9 
11 - - — 108.9 
12 - , — — 1413.5 
13 - - - 3125.1 
14 - - - 874.5 
15 —449.9 - - 449.9 
16 -1249.6 — . - 1249.6 
17 -489.0 — -213.9 965.8 
18 -205.7 - - 205.7 
19 -512.6 - - 512.6 
20 - - - 2458.5 
U.S. -2906.8 — -213.9 19807.7 
1973 
COW AND HOG ACTIVITIES 
CHANGE FROM SOLN.31 TO SOLN.56 
REG. MILK COWS BEEF COWS HOGS 
NO; (1000 HEAD) (1000 HEAD) (1000 CWT.) 
1 2.6 12.2 
2 144.1 — -
3 — — — 
4 370.8 
5 —97.6 — — 
6 - 148.9 2148.6 
7 577.2 - 7249.6 
8 249.5 
9 -129.2 - 4036.5 
10 176.7 1330.5 
11  —628.1  — — 
12 258.6 -1075.3 
13 -123.8 
14 63.8 — — 
15 4.7 725.8 
16 - -76.9 
17 8.4 
13 4.2 144.7 
19 15.6 - 178.5 
20 52.3 
U.S. 949.6 1209.9 13613.2 
1974 
CALF AND YEARLING ACTIVITIES 
































































EXCESS LIVESTOCK CAPACITY 
CHANGE FROM SOLN.31 TO SOLN.56 
REG. MILK COWS 





























































Appendix CC.4. Transfer Activities 
1977 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM S0LN.31 TO S0LN.56 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 -
2 313.3 
3 23.2 -2616.1 
4 1005.8 21403.7 
5 -149.3 
6 647.7 -1503.3 
7 1548.3 59327.6 
8 446.4 25569.1 
9 -397.3 -17734.2 
10 -1174.1 11696.9 
11 -907.5 -52458.1 
12 -220.4 22908.1 
13 838.2 '-14863.0 
14 554.9 6069.4 
15 1608.6 
16 2.3 -842.8 
17 -199.3 
18 244.0 
19 —168.3 — 
20 -2393.5 
U.S. 1623.1 56957.5 
1978 
USE OF EXOGENOUS CONCENTRATES 
CHANGE FROM S0LN.31 TO S0LN.56 
REG. EXOGENOUS EXOGENOUS EXOGENOUS EXOGENOUS 
NO. CONC.-l C0NC.-2 C0NC.-3 C0NC.-4 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF FiU.) 
1 - -289.4 - 376.9 
2 55.1 
3 — 34.4 — -
5 - - 397.9 
6 — — — —1167.7 
7 — —108.7 — -
9 — 10.4 — -
10 — 165.7 — -
11 — — — —1063.7 
12 - - 1258.0 
13 — 17.4 - -
14 - 13.7 - -
15 - 40.3 
16 — 23.3 — -
17 - - 894.4 
18 - 12.2 - 198.7 
19 — 25.6 — -
20 — — —894.4 -























GRAIN USED FOR FEED 
CHANGE FROM SOLN.31 TO SOLN.56 
WHEAT FEED GRAINS SOYBEANS COTTON SEED 
(loot) TONS (1000 TONS (1000 TONS (1000 TONS 
OF F.U.) OF F.U.) OF F.U.) OF F&U.) 
— 575.9 — — 
— 165.5 - — 
638.1 1055.4 -496.8 
9.8 -630.9 12.1 
1405.5 - 452.1 
2951.1 880.2 
642.6 98.5 
— - 1436.0 10.5 — 
4258.5 -430.8 
— — — 161.4 
— — — —71.4 
-337.3 2340.6 24.1 
796.0 - 9.3 
155.4 — — — 
5.2 - - 78.0 
12.5 -614.0 - 191.1 
163.5 — — — 
96.5 — — — 
-154.4 2272.2 
410.5 16081.9 1016.3 326.5 
1980 
Appendix CC.5. Transportation Activities 
1981 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
7 COLUMBUS 2 SCRANTON 3213.1 12855.4 
7 COLUMBUS 3 RICHMOND -5524.8 -
10 BURLINGTON 3 RICHMOND - 13159.2 
10 BURLINGTON 4 ATLANTA - 12761.5 
10 BURLINGTON 5 TAMPA - 196.4 
10 BURLINGTON 6 NASHVILLE - 28110.6 
10 BURLINGTON 11 JACKSON — 1647.5 
12 FORT WORTH 4 ATLANTA 321.4 -
12 FORT WORTH 6 NASHVILLE 844.2 -
12 FORT WORTH 11 JACKSON -8993.3 -
13 GRAND ISLAND 2 SCRANTON 1015.8 -
13 GRAND ISLAND 3 RICHMOND -32.5 -
13 GRAND ISLAND 19 PORTLAND — -19331.2 
13 GRAND ISLAND 20 SAN FRANCISCO - 45443.5 
14 ABERDEEN 1 BOSTON 4284.3 -
14 ABERDEEN 8 LANSING 779.9 -
14 ABERDEEN 19 PORTLAND - 19331.2 
15 HELENA 9 MINNEAPOLIS -9086.3 -
15 HELENA 18 SALT LAKE CITY. -2641.7 -
15 HELENA 19 PORTLAND 10243.5 -
15 HELENA 20 SAN FRANCISCO -2207.9 — 
1982 
TRANSPORTATION ACTIVITIES 









12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 









































13 GRAND ISLAND 
13 GRAND ISLAND 
13 GRAND ISLAND 










. CITY PORK 
(1000 CWT. 
2 SCRANTON 4673.9 
2 SCRANTON 483.4 
11 JACKSON 417.8 
20 SAN FRANCISCO 1762.4 
1 BOSTON 527.9 
2 SCRANTON -3130.7 
3 RICHMOND 687.1 
4 ATLANTA 565.6 
5 TAMPA 334.0 
6 NASHVILLE -1251.1 
8 LANSING 490.6 
12 FORT WORTH 788.6 
16 DENVER 115.4 
17 PHOENIX 137.4 
18 SALT LAKE CITY 71.0 
20 SAN FRANCISCO -534.8 
19 PORTLAND 115.6 
20 SAN FRANCISCO -189.9 
20 SAN FRANCISCO -69.5 
1984 
TRANSPORTATION ACTIVITIES 
CHANGE FROM S0LN.31 TO S0LN.56 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
i CITY REG 
NO. 




3 RICHMOND 7 COLUMBUS -318.8 -
4 ATLANTA 1 BOSTON - 17.6 
5 TAMPA 4 ATLANTA 276.7 -
5 TAMPA 7 COLUMBUS -122.7 -
5 TAMPA 8 LANSING -125.4 -
5 TAMPA 10 BURLINGTON -172.0 -
6 NASHVILLE 7 COLUMBUS - 843.7 
6 NASHVILLE 8 LANSING - 256.3 
6 NASHVILLE 10 BURLINGTON -409.5 -
7 COLUMBUS 6 NASHVILLE 597.3 -
9 MINNEAPOLIS 10 BURLINGTON -276.5 168.8 
9 MINNEAPOLIS 13 GRAND ISLAND 73.7 -
9 MINNEAPOLIS 14 ABERDEEN 215.2 -
10 BURLINGTON 13 GRAND ISLAND 3111.3 -
11 JACKSON 4 ATLANTA 666.3 — 
11 JACKSON 10 BURLINGTON -2060.9 494.5 
11 JACKSON 20 SAN FRANCISCO - 877.4 
12 FORT WORTH 10 BURLINGTON -690.7 -
12 FORT WORTH 13 GRAND ISLAND 2605.6 -
12 FORT WORTH 16 DENVER 37.4 -
12 FORT WORTH 20 SAN FRANCISCO -2645.8 -
1985 
TRANSPORTATION ACTIVITIES 




13 GRAND ISLAND 














18 SALT LAKE CITY 
19 PORTLAND 
20 SAN FRANCISCO 

























2 SCRANTON 1 BOSTON 3469.0 — 
3 RICHMOND 2 SCRANTON - -5426.3 
4 ATLANTA 1 BOSTON - 588.0 
4 ATLANTA 5 TAMPA 9644.6 18427.7 
6 NASHVILLE 1 BOSTON - 40015.8 
6 NASHVILLE 2 SCRANTON - -36794.7 
6 NASHVILLE 8 LANSING - -6339.1 
7 COLUMBUS 2 SCRANTON - 54209.0 
9 MINNEAPOLIS 8 LANSING - -22306.4 
9 MINNEAPOLIS 13 GRAND ISLAND - 16120.5 
9 MINNEAPOLIS 14 ABERDEEN — -5596.0 
9 MINNEAPOLIS 15 HELENA — 476.1 
9 MINNEAPOLIS 19 PORTLAND - -9009.0 
10 BURLINGTON 8 LANSING — 5863.7 
11 JACKSON 1 BOSTON - -37289.8 
11 JACKSON 5 TAMPA - -16990.3 
12 FORT WORTH 17 PHOENIX - 909.5 
12 FORT WORTH 19 PORTLAND - 12752.6 
12 FORT WORTH 20 SAN FRANCISCO - 6109.8 
16 DENVER 18 SALT LAKE CITY - 478.7 
16 DENVER 19 PORTLAND _ -2112.5 
1987 
TRANSPORTATION ACTIVITIES 











3 RICHMOND 2 SCRANTON — 839.8 
4 ATLANTA 1 BOSTON - 268.5 
4 ATLANTA 2 SCRANTON - 4337.9 
5 TAMPA 1 BOSTON - 15.6 
6 NASHVILLE 2 SCRANTON - 377.7 
6 NASHVILLE 7 COLUMBUS - —440.5 
9 MINNEAPOLIS 2 SCRANTON -79.7 -
10 BURLINGTON 1 BOSTON 560.1 - . 
10 BURLINGTON 2 SCRANTON -652.1 -
10 BURLINGTON 3 RICHMOND 456.7 — 
10 BURLINGTON 6 NASHVILLE -272.6 -
10 BURLINGTON 7 COLUMBUS 410.8 — 
10 BURLINGTON 8 LANSING 433^0 52.6 
11 JACKSON 2 SCRANTON - . -2572.9 
12 FORT WORTH 2 SCRANTON - -2415.3 
12 FORT WORTH 5 TAMPA 415.2 -
12 FORT WORTH 7 COLUMBUS - . -793.7 
12 FORT WORTH 8 LANSING - -1777.3 
12 FORT WORTH 11 JACKSON -256.0 -
12 FORT WORTH 20 SAN FRANCISCO - 4631.1 
13 GRAND ISLAND 2 SCRANTON 849.0 135.5 
1988 
TRANSPORTATION ACTIVITIES 











13 GRAND ISLAND 8 LANSING — 236.2 
13 GRAND ISLAND 10 BURLINGTON - -878.3 
14 ABERDEEN 7 COLUMBUS 227.6 -
14 ABERDEEN 8 LANSING - 556.9 
14 ABERDEEN 9 MINNEAPOLIS - 654.2 
14 ABERDEEN 19 PORTLAND - -1048.1 
15 HELENA 2 SCRANTON 565.3 — 
15 HELENA 19 PORTLAND —384.6 1182.7 
15 HELENA 20 SAN FRANCISCO - 863.3 
16 DENVER 4 ATLANTA 282.4 — 
16 DENVER 5 TAMPA -215.4 — 
16 DENVER 6 NASHVILLE 524.6 -
16 DENVER 20 SAN FRANCISCO - -243.1 
17 PHOENIX 2 SCRANTON 1343.1 -
17 PHOENIX 11 JACKSON 496.1 -
17 PHOENIX 20 SAN FRANCISCO - . -581.8 
18 SALT LAKE CITY 2 SCRANTON 35.9 -
20 SAN FRANCISCO 19 PORTLAND 398.0 — 
1989 
APPENDIX DD. CHANGE PROM SOLUTION 71 TO SOLUTION 72 
1990 
Appendix DD.l. Land in Production and Crop Output 
1991 
LAND IN PRODUCTION BY PRODUCING AREAS 
















































































































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.72 
AREA WHEAT FEED GRAINS SOYBEANS COTTON 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
139 861.2 - - -
140 — —52.3 —22.4 — 
143 —563.4 — — 
154 — — — 2.5 













































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.72 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
113.0 
114.8 
—5.5 —200.9 — 
24.3 109.9 
26.9 -106.3 
— —106.2 — 
12.9 -0.0 
— .—492.1 — 
—20.3 — — 
—16.3 — — 
2.1 43.4 
60.3 358.9 
—7.1 — — 
— —88.6 — 
95.9 411.8 
—42.8 —228.8 — 
13.2 
—81.4 — — 
23.8 








— —2254.8 — 
85.6 596.1 

























LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.72 
SILAGE TAME HAY WILD HAY 
(1000 ACRES) (1000 ACRES) (1000 ACRES) 
105.2 
-18.7 -766.9 









LAND IN PRODUCTION BY CONSUMING REGIONS 
























WHEAT FEED GRAINS 










































LAND IN PRODUCTION BY CONSUMING REGIONS 






































































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.72 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
22 -4 . — — 14.9 16.3 
24 — —6.3 -2.7 — -
30 - -592.5 — — 
31 -491.8 — — — 
32 -37.1 — — — — 
33 122.5 -401.7 — — 
34 — -207.5 — - — 
38 1846.8 -1340.0 - — 
41 234.9 — — — — 
43 ^29813 261.3 112.0 — -
44 — 264.3 -264.3 — — 
45 216.0 -233.1 - — 
46 -67.3 862.1 — — 
47 — 1055.9 386.6 - — 
48 647.1 — — — — 
49 485»2 — — — — 
50 359Î.0 — — — — 
51 -1491^3 1471.5 473.0 , — 
52 -2.4 — 1.0 - — 
55 — 650.8 -694.5 — — 
56 — -304.4 — — — 
57 - . -1641.7 -703.6 - — 
58 — -317.3 — — — . 
59 — -634.8 -272.1 — — 
67 -224.3 362.0 — — — 
70 64.7 27.7 — — 
78 — 94.0 — — — 
83 -284.3 — , — — — 
86 -54^0 106.9 — . — 
89 — -833.6 — . — — 
96 — —68.9 — — — 
97 - -178.5 . — — — 
100 - -14.7 — — — 
102 -591.8 — — — — 








117 -63.7 — — — 
126 - , - — -16.1 -16.9 
135 - -0.2 — — , — 
137 -0.1 — — — — 
138 • 2.6 — — — 
1998 
CROP PRODUCTION BY PRODUCING AREAS 








WHEAT FEED SOYBEANS 
GRAINS 
(1000 TONS (1000 TONS (1000 TONS 
















CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.72 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
2 - 185.2 - 185.2 
5 156.1 — 156.1 
15 -32.7 -192.2 — -204.0 
17 153.4 59.2 — 114.4 
21 217.1 -119.3 — -41.2 
22 - -122.3 - -122.3 
24 114.1 -0.0 — 41.1 
27 — -620.4 — -620.4 
30 -208.9 - - -75.2 
31 -fl72.2 - — -62.0 
32 19.2 68.4 — 75.4 
33 620.2 549.7 — 773.0 
34 — 66.2 - — -23.8 
35 - -121.6 - -121.6 
38 1030.1 622.9 - 993.7 
41 -407.1 -357.0 — -503.5 
45 181.1 - — 65.2 
46 -^747.8 - — -269.2 
47 152.3 - — 54.8 
49 —1406.8 -735.8 — -1242.3 
51 713.0 -115.5 — 141.2 
52 26.5 68.1 — 77.6 
55 442.5 - - 159.3 
56 2880.9 -0.0 — 1037.1 
57 6843.1 3776.8 — 6240.3 
58 1693.2 426.3 — 1035.8 
59 • 1984.3 1894.7 — 2609.1 
60 - -3258.4 — -3258.4 
68 572.4 1041.4 — 1247.4 
70 -^986.6 -0.0 — -355.2 
75 — -681.1 — -681.1 
78 -1012.7 -245.3 — -609.9 
89 . - 524.5 — 524.5 
97 —76.0 - — -27.3 
100 142.0 — — 51.1 
105 — - -42.7 -42.7 
107 ^251.6 -158.1 - -248.7 
108 - — -3.1 -3.1 
109 -15.6 -232.8 — , -238.5 
110 . - -1169.2 — -1169.2 
111 - -932.2 - -932.2 
2000 
CROP PRODUCTION BY PRODUCING AREAS 


















































CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.71 TO S0LN.72 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 2.6 . — - -







-21.4 — — 
5 - - - -
6 -518.3 — 14.9 16.3 
7 -37.1 677.4 -1741.7 — — 
8 234.9 - - - -





 1 3324.4 308.6 - — . 
11 ^0.1 —6.3 —2.8 - -
12 - -1095.8 - -16.1 -16.9 
13 -338.3 200.9 - . - — 
14 -224^3 426.7 26.0 - -
15 -59 r. 8 — — — 
16 - . -94.2 - - -




18 . — - - -
19 0.0 — - - -
20 320-.4 -469.7 - — -
U.S. -271.5 29.3 -2334.2 -0.4 — 
2002 
CROP PRODUCTION BY CONSUMING REGIONS 










(1000 TONS 0 
HAY EQUIV.) 















6 ^384.4 -1809.9 — -1948.3 
7 1222.2 1241.0 — 1681.0 
8 ^368.1 -215.0 — -347.5 
9 13401.6 2839.3 - 7663.9 
10 -Î639.2 -783.3 — -1013.4 
11 331.2 -119.3 — -0.1 
12 66.0 524.5 - 548.3 
13 -1012.7 -926.4 - -1291.0 
14 ^414.1 1041.3 - 892.3 
15 - -1169.2 — -1169.2 
16 -»251.6 -158.1 -45.8 -294.5 
17 -26.0 -292.2 - -301.5 
18 . - -932.2 - -932.2 
19 - -1518.1 — -1518.1 
20 483.8 — 483.8 
U.S. 8805.7 -5770.0 -45.8 -2645.7 
2003 
Appendix DD.2. Land 
Intensive to 
Uses and 




LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 

























TO GRAIN LAND 
(1000 ACRES) 
COTTON LAND 






TO PASTURE LAND 
(ICOO ACRES) 
1216.4 





LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 







































































CROP LAN!") TO 
KAY, PASTURE, 






















IDLE LAND BY CCNSUKING REGIONS 



























































IDLE LAND BY CONSUMING REGIONS 



























































Appendix DD.3. Livestock Activities and 
Excess Livestock Capacity 
2009 
FED BEEF ACTIVITIES 
CHANGE FROM S0LN.7I TO S0LN.72 
REG. TOTAL 
NO. FED BEEF 
(1000 HEAD) 














































FED BEEF ACTIVITIES 




































































COW AND HOG ACTIVITIES 















































CALF AND YEARLING ACTIVITIES 




























































EXCESS LIVESTOCK CAPACITY 











1 882.4 7.0 - 315.0 
2 1476.0 70.C — 1743.5 
3 449.0 254.0 — 2732.3 
4 1188.5 — - 3593.7 
5 - 1187.0 - 468.4 
6 1094.9 797.0 — 3377.7 
7 - 296.0 900.0 20815.4 
8 527.1 35.0 — 1286.0 
9 - 486.0 80.5 16301.5 
10 1522.C 3285.5 — 19172.3 
11 614.0 51.4 - 2400.0 
12 992.0 — - 3151.1 
13 1734.4 — — 4377.0 
14 • 573.9 — — 2584.1 
15 523.1 295.9 - 636.2 
16 258.1 — 606.2 514.4 
17 50.0 - 567.0 128.5 
18 94.1 ' 776.0 211.0 163.2 
19 266.0 1035.0 139.4 532.2 
20 — 597.4 1623.6 637.7 
U.S. 12245.5 9173.1 4127.6 84934.9 
2014 
Appendix DD.4. Transfer Activities 
2015 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM SOLN.71 TO SOLN.72 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 -2352.4 
2 -892.3 -49907.6 
3 15.3 
4 -806.2 
5 59.2 2415.0 
6 -1809.9 -1691.5 
7 1241.1 24329.3 
8 -215.0 -5622.8 
9 2839.2 103993.7 
10 -783.3 -45277.6 
11 -119.4 
12 524.5 
13 -926.2 -27160.6 
14 1041.4 -
15 -1169.2 -20234.5 
16 -203.9 -6742.3 
17 -292.2 
18 -932.2 -2267.4 
19 -1518.1 
20 483.8 28166.4 

























USE OF EXOGENOUS CONCENTRATES 







































GRAIN USED FOR FEED 










































































Appendix DD.5. Transportation Activities 
2019 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
6 NASHVILLE 11 JACKSON — 125.6 
7 COLUMBUS 1 BOSTON - -51.6 
7 COLUMBUS 2 SCRANTON — 26878.8 
7 COLUMBUS 3 RICHMOND - 1994.4 
7 COLUMBUS 5 TAMPA — 3805.7 
8 LANSING 2 SCRANTON -13262.3 -
10 BURLINGTON 8 LANSING - -926.5 
13 GRAND ISLAND 7 COLUMBUS 742.0 -
13 GRAND ISLAND 8 LANSING -7508.0 -
13 GRAND ISLAND 17 PHOENIX — 4.8 
14 ABERDEEN 8 LANSING -10452.4 -
14 ABERDEEN 9 MINNEAPOLIS 5966.7 -
15 HELENA 17 PHOENIX -2009.8 -
15 HELENA 18 SALT LAKE CITY -192C.C -
15 HELENA 20 SAN FRANCISCO -6407.8 -
16 DENVER 17 PHOENIX 2009.8 -
2020 
TRANSPORTATION ACTIVITIES 










(1000 CWT. F.U.) 
6 NASHVILLE 3 RICHMOND -3916.0 — 
7 CCLUMBUS 2 SCRANTON -7129.9 — 
10 BURLINGTON 2 SCRANTON 7129.9 -
10 BURLINGTON 4 ATLANTA -8976.0 -
10 BURLINGTON 5 TAMPA 731.0 -
10 BURLINGTON 8 LANSING -302.0 -
10 BURLINGTON 11 JACKSON -3621.0 — 
11 JACKSON 3 RICHMOND - 3772.5 
12 FORT WORTH 4 ATLANTA - 524.9 
12 FORT WORTH 16 DENVER - 2609.1 
12 FORT WORTH 17 PHOENIX - 2177.6 
13 GRAND ISLAND 11 JACKSON 3677.1 — 
13 GRAND ISLAND 16 DENVER -1305.9 — 
14 ABERDEEN 4 ATLANTA -2227.7 -
14 ABERDEEN 5 TAMPA 1892.8 -
14 ABERDEEN 6 NASHVILLE —6662.6 — 









13 GRAND ISLAND 








. CITY PORK 
(1000 CHT.) 
2 SCRANTON -7277.0 
12 FORT WORTH -1548.0 
2 SCRANTON 7277.0 
12 FORT WORTH ' 3022.1 
12 FORT WORTH -1474.1 
20 SAN FRANCISCO 3150.3 
9 MINNEAPOLIS 3828.4 
20 SAN FRANCISCO -3150.3 
ORIGIN 














12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 












. CITY CALVES 
(1000 
4 ATLANTA -206.7 
4 ATLANTA -858.0 
5 TAMPA 698.3 
4 ATLANTA 151.9 
11 JACKSON -171.9 
11 JACKSON -222.8 
11 JACKSON -1005.1 
4 ATLANTA 881.3 
6 NASHVILLE • 
M C
O 1 
10 BURLINGTON 689.5 
13 GRAND ISLAND -489.1 
4 ATLANTA 157.8 
4 ATLANTA 1208.0 
10 BURLINGTON 1222.0 
13 GRAND ISLAND 102.4 
20 SAN FRANCISCO -
10 BURLINGTON 1085.9 
11 JACKSON -28.9 
13 GRAND ISLAND -629.2 
13 GRAND ISLAND -41.5 















16 DENVER 13 GRAND ISLAND 1072.9 -
17 PHOENIX 18 SALT LAKE CITY 406.5 -
17 PHOENIX 20 SAN FRANCISCO 372.0 -202. 
18 SALT LAKE CITY 20 SAN FRANCISCO -72.1 -114. 
19 PORTLAND 20 SAN FRANCISCO -217.4 — 
2024 
TRANSPORTATION ACTIVITIES 











2 SCRANTON 1 BOSTON 31746.3 
4 ATLANTA 5 TAMPA -853.5 
6 NASHVILLE 11 JACKSON -17551.1 
7 COLUMBUS 2 SCRANTON -
7 COLUMBUS 3 RICHMOND -
7 COLUMBUS 4 ATLANTA 23151.9 
8 LANSING 2 SCRANTON . -
9 MINNEAPOLIS 2 SCRANTON -
9 MINNEAPOLIS 3 RICHMOND -
9 MINNEAPOLIS 5 TAMPA . -
9 MINNEAPOLIS 6 NASHVILLE — 
9 MINNEAPOLIS 10 BURLINGTON -
9 MINNEAPOLIS 11 JACKSON — 
9 MINNEAPOLIS 13 GRAND ISLAND — 
9 MINNEAPOLIS 14 ABERDEEN 5383.3 
9 MINNEAPOLIS 15 HELENA -
9 MINNEAPOLIS 16 DENVER -
9 MINNEAPOLIS 17 PHOENIX . -
9 MINNEAPOLIS 18 SALT LAKE CITY -
9 MINNEAPOLIS 19 PORTLAND -






























10 BURLINGTON 6 NASHVILLE — -15804.7 
10 BURLINGTON 11 JACKSON 17551. 1 -7259.3 
10 BURLINGTON 12 FORT WORTH 27624. 8 . -
13 GRAND ISLAND 12 FORT WORTH -27624. 8 — 
13 GRAND ISLAND 17 PHOENIX - -6445.9 
13 GRAND ISLAND 18 SALT LAKE CITY - -1413.4 
13 GRAND ISLAND 20 SAN FRANCISCO -5702.1 
15 HELENA 19 PORTLAND — -15690.9 
20 SAN FRANCISCO 19 PORTLAND _ — 5880.7 
2026 
TRANSPORTATION ACTIVITIES 











4 ATLANTA 1 BOSTON — -1151.1 
4 ATLANTA 2 SCRANTON - 5502.6 
5 TAMPA 1 BOSTON 1709.5 
9 MINNEAPOLIS 2 SCRANTON 1063.5 — 
9 MINNEAPOLIS 7 COLUMBUS , - 424.7 
9 MINNEAPOLIS 8 LANSING — 1371.1 
10 BURLINGTON 1 BOSTON -37.2 - • 
10 BURLINGTON 2 SCRANTON 2695.3 -
10 BURLINGTON 3 RICHMOND -120.2 -
10 BURLINGTON 4 ATLANTA 765.0 -
10 BURLINGTON 5 TAMPA 550.7 -
10 BURLINGTON 6 NASHVILLE 1391.7 — 
10 BURLINGTON 7 COLUMBUS 3986.6 -
10 BURLINGTON 8 LANSING -334.8 -
11 JACKSON 2 SCRANTON — -4085.3 
12 FORT WORTH 6 NASHVILLE - -602.2 
12 FORT WORTH 7 COLUMBUS . — -681.0 
12 FORT WORTH ' 19 PORTLAND - 145.6 
12 FORT WORTH 20 SAN FRANCISCO — -3658.1 
13 GRAND ISLAND 2 SCRANTON -840.9 -1119.2 
13 GRAND ISLAND 7 COLUMBUS — -1615.7 
2027 
TRANSPORTATION ACTIVITIES 











13 GRAND ISLAND 10 BURLINGTON - 1446.0 
13 GRAND ISLAND 11 JACKSON 927.0 -
13 GRAND ISLAND 12 FORT WORTH 164.7 -
13 GRAND ISLAND 17 PHOENIX 186.2 -
13 GRAND ISLAND 18 SALT LAKE CITY 447.1 — 
13 GRAND ISLAND 20 SAN FRANCISCO 2959.8 -
14 ABERDEEN 4 ATLANTA -725.3 — 
14 ABERDEEN 6 NASHVILLE -1511.9 — 
14 . ABERDEEN 7 COLUMBUS — 960.1 
14 ABERDEEN 8 LANSING - -1247.1 
14 ABERDEEN 20 SAN FRANCISCO 3340.8 -
15 HELENA 2 SCRANTON -905.9 -
15 HELENA 19 PORTLAND 1122.4 -278.4 
15 HELENA 20 SAN FRANCISCO 318.7 — 
16 DENVER 4 ATLANTA -232.0 -
16 DENVER 5 TAMPA -646.8 — 
16 DENVER 11 JACKSON -1143.3 — 
16 DENVER 12 FORT WORTH -1030.2 ^ -
16 DENVER 17 PHOENIX 638.7 — 
16 DENVER 19 PORTLAND - 154.3 
17 PHOENIX 2 SCRANTON -1815.7 
2028 
TRANSPORTATION ACTIVITIES 





18 SALT LAKE CITY 














20 SAN FRANCISCO 19 PORTLAND -576.1 
2029 
APPENDIX ES. CHANGS PROM SOLUTION 71 TO SOLUTION 75 
2030 
Appendix EE.l. Land in Production and Crop Output 
2031 
LAND IN PRODUCTION BY PRODUCING AREAS 



























































































































LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.75 
WHEAT FEED GRAINS SOYBEANS COTTON 
(1000 ACRES) (1000 ACRES) (1000 ACRES) (1000 ACRES) 
— —0.5 — — 
—0.2  — — — 
— 8.2 — — 
1 0 2 0 . 4  — ,  —  —  
—447.0 —191.6 — 
 ^ —575.2 — — 
3.5 — — — 
— — — 2.5 
485.6 -485.6 — — 
2033 
LAND IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.75 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
2 - 113.0 . — 
5 — 114.8 — 
15 -5.3 -192.9 -
17 33.3 150.6 -
21 27.8 -96.3 -
22 - -106.2 — 
24 12.9 -0.0 -
27 — -492.1 — 
29 — -47.5 — 
31 -16.3 - — 
32 2.1 43.4 — 
33 39.4 - — 
34 -7.1 — — , 
35 - -88.6 — 
38 95.9 411.8 — 
39 -0.9 -20.3 . -
41 -69.9 -373.7 — . 
44 379.7 0.0 — 
45 11.5 — — . 
46 -81.4 — — 
47 23.8 — — 
49 -168.6 -555.5 -
51 -247.0 -1228.7 -
52 3.5 45.5 . -
54 50.5 - — . 
55 40.9 — — 
56 427.7 —0.0 — 
57 • 761.3 1934.4 , -
58 194.8 201.8 — 
59 277.1 1096.9 -
60 - -2254.2 . — 
68 184.9 1287.2 -
70 -28.5 -0.0 -
75 - -338.9 . -
77 - -569.0 . — 
78 240.2 370.1 . — 
89 , - 382.1 . -
94 21.7 - . - . 
97 -16.6 — . — 
100 25.8 — . -
104 -3.5 -591.5 , — . 
2034 
LANG IN PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.75 
AREA SILAGE TAME HAY WILD HAY 
NO. (1000 ACRES) (1000 ACRES) (1000 ACRES) 
105 — — —57*0 
107 -10.8 38.4 
108 — — —3.3 
109 -2.9 -111.9 
110 — -651.4 — 
111 - -250.2 
115 — —15.6 — 
117 - 224.5 
118 -18.7 -766.9 
135 —0.0 —7.0 — 
138 -183.7 -1658.5 
139 -141.6 -878.7 
140 - 17.5 
143 -42.8 -834.2 
144 8.6 181.8 
152 -3.5 -89.0 
154 —3.2 .—41.0 — 
156 - -773.2 
2035 
LAND IN PRODUCTION BY CONSUMING REGIONS 











1 8.2 - -





6 M -575.2 106.2 
7 -44.6 1290.3 -2017.4 -
8 443.5 - — -
9 ^313.5 -3665.3 -1345.3 -
10 278.3 3470.9 600.2 -
11 -0.2 -9.0 -3.9 — 
12 - -3132.0 — » -192.6 
13 -1631.7 -375.1 — -
14 -787.0 806.9 8.5 — 






 1 - 2.5 








20 485.6 -710.2 — -
U.S. -2659.0 -3489.9 -2949.4 -83.9 
2036 
LAND IN PRODUCTION BY CONSUMING REGIONS 







































































CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.7I TO S0LN.75 
AREA WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TONS) 
OF F.U.) OF F;U.) OF F.U.) OF F.U.) 
22 -9 . — — 14.9 16.3 
24 -6.3 -2.7 — — 
31 — , -491.8 — — — 
32 -37tl - — - — 
33 -a» 625.9 -401.7 — — 
34 -207.5 — — -
38 1846.8 -1340.0 - -
39 0.8 - — — — 
41 383.7 - — . - — 
43 7-268.0 234.8 100.6 — — 
44 -195.1 -264.3 — — 
45 -f 188.7 -203.6 - -
46 - -67.3 862.1 - — 
47 1055.9 386.6 - -
48 647.1 - — — -
49 485'.2 - — — -
50 359^0 - — — — 
51 Tl491i3 1717.5 552.1 — -
52 - -2.4 -1.0 — — 
54 -51.5 — — — 
55 650.8 -694.5 . — — 
56 -! -457.6 — — — 
57 — -1641.7 -703.6 — — 
58 - -317.3 — — — 
59 —634.8 -272.1 — — 
67 -224.3 362.0 — — -
70 - 14.5 6.2 — — 
78 - ' -433.1 — — — 
83 -586.7 - , — . — — . 
86 —54".0 106.9 - — — 
89 -833.6 — , — — 
94 -9.0 — — . -
96 -68.9 — . — — 
97 - -178.5 - — — 
100 -14.7 — — — 
102 -591b8 — — — 
107 -94.2 - — — 
114 0.0 — - - -
117 — -135.8 — - — 
126 "4 - — -16.1 -16.9 












CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.75 
WHEAT FEED SOYBEANS COTTON 
GRAINS SEED 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS 











CROP PRODUCTION BY PRODUCING AREAS 
CHANGE FROM S0LN.71 TO S0LN.75 
AREA SILAGE TAME HAY WILD HAY ROUGHAGE 
NO. (1000 TONS) (1000 TONS) (1000 TONS) (1000 TONS OF 
HAY EQUIV.) 
2 - 185.2 - 185.2 
5 156.1 — 156.1 
15 -31.4 -184.6 — -195.9 
17 210.3 81.1 - — 156.8 
21 224.1 -108.1 - -27.4 
22 - -122.3 - -122.3 
24 114.1 -0.0 — 41.1 
27 . — -620.4 — -620.4 
29 - -61.8 - -61.8 
31 -S172.2 - — —62.0 
32 19.2 68.4 — 75.4 
33 404.6 - - 145.7 
34 -66.2 - - -23.8 
35 — -121.6 - -121.6 
38 1030.1 622.9 - 993.7 
39 -9.6 -31.1 — —34.6 
41 -664.9 -583.0 — -822.4 
44 4245.0 0.0 — 1528.2 
45 158.2 - — 56.9 
46 -747.8 - - -269.2 
47 152.3 — — 54.8 
49 -1406.8 -735.8 — -1242.3 
51 -2022.1 -1580.4 — -2308.3 
52 26.5 68.1 — 77.6 
54 473.4 - - 170.4 
55 442.5 — — 159.3 
56 • 4330.9 -0.0 — 1559.1 
57 6843.1 3776.8 — 6240.3 
58 1693.2 426.3 — 1035.8 
59 1984.3 1894.7 — 2609.1 
60 — -3257.5 - -3257.5 
68 1236.1 2248.6 - 2693.6 
70 -f221.8 -0.0 — -79.8 
75 - -681.1 — -681.1 
77 - -1241.6 — -1241.6 
78 2226.1 678.3 — 1479.7 
89 - 534.1 - 534.1 
94 106.0 — — 38.2 
97 -76.0 - - -27.3 
100 142.0 - • . - 51.1 






















CROP PRODUCTION BY PRODUCING AREAS 

























































CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM S0LN.71 TO S0LN.75 
REG. WHEAT FEED SOYBEANS COTTON COTTON 
NO. GRAINS SEED LINT 
(1000 TONS (1000 TONS (1000 TONS (1000 TONS (1000 TOI 
OF F.U.) OF F.U.) OF F.U.) OF F.U.) 
1 4.4 - - -
2 78517 - — - — 







6 -529.1 - 14.9 16.3 
7 -36.3 1773.3 -1741.7 -
8 383.7 - - - -
9 -268;o -3063.1 -912.7 - — 
10 -^O'.O 3543,2 408.7 — -
11 -0.1 —6.3 -2.8 - -
12 - -1111.8 - -16.1 -16.9 
13 -640.7 -326.2 • - — -
14 -224.3 376.5 5.8 -
15 -588^3 - - . - — 
16 - -94.2 - . - -
17 -0.2 - 0.8 0.7 
18 -r — - - -
19 0.0 - - , - -
20 245.2 ^446.6 — - -
U.S. -343.2 -271.4 -2425.7 -0.4 — 
2042 
CROP PRODUCTION BY CONSUMING REGIONS 
CHANGE FROM SGLN.7I TO S0LN.75 
REG. SILAGE 






(1000 TONS OF 
HAY EQUIV.) 
1 -1868.2 -2352.3 — -3024.9 
2 -1361.6 -1120.3 - -1610.5 
3 •PO 21.4 - 21.4 
4 -144.0 -798.6 — -850.4 
5 210.3 81.1 - 1516.8 
6 -388.3 -1871.8 - -2011.5 
7 1205.9 660.2 - 1094.3 
8 -597.7 -338.8 - -554.0 
9 19570.1 2840.2 — 9885.4 
10 -3397.2 -2248.1 — -3471.1 
11 338.2 -108.1 — 13.6 
12 172.0 534.1 - . 596.0 
13 2226.1 -1244.3 — -442.9 
14 1014.3 2248.6 - 2613.7 
15 -81.9 -2745.0 — -2774.5 
16 -99.4 82.1 -45.8 0.6 
17 -35.3 -328.1 - -340.8 
18 -696.7 — -696.7 
19 - -1556.4 — -1556.4 
20 . - 1032.4 . — 1032.4 









ATDDsndix EE.2. Land 
Intensive to 
Uses and 




LAND CONVERTED TO OTHER CROPS BY CONSUMING REGION 

























TO GRAIN LAND 
(1000 ACRES) 
COTTON LAND 





































LAND CONVERTED TO OTHER CROPS BY CONSUMING 
CHANGE FROM S0LN.71 TO SCLN.75 
GRAIN LAND GRAIN LAND HAY LAND 
TO TO TO 
HAY LAND PASTURE LAND PASTURE LAND 







































CROP LAND TO 
HAY, PASTURE, 






















IDLE LAND BY CONSUMING REGIONS 





























































IDLE LAND BY CONSUMING REGIONS 










































(ICOO ACRES ) 


















Appendix EE.3. Livestock Activities and 
Excess Livestock Capacity 
2049 
FED BEEF ACTIVITIES 
CHANGE FROM SOLN.71 TO SOLN.75 
REG. TOTAL 
















































FED BEEF ACTIVITIES 










































U.S. 466.0 -2496.4 
2051 
COW AND HOG ACTIVITIES 






































































CALF AND YEARLING ACTIVITIES 




























































EXCESS LIVESTOCK CAPACITY 











1 1005.5 9.8 — 438.9 
2 1948.2 97.5 214.7 2436.1 
3 625.5 353.7 - 3806.7 
4 1355.2 — — 5006.9 
5 - 1320.4 - 652.6 
6 1313.5 1067.9 — 4706.0 
7 484.4 385.8 1001.2 24512.6 
8 750.2 48.7 — 1791.7 
9 - 540.6 947.2 20323.1 
10 2938.2 4190.3 — 28160.3 
11 855.5 521.1 — 3343.9 
12 1382.0 — — 4390.3 
13 1962.3 - — 10372.6 
14 • 748.9 — — 4755.5 
15 592.2 1512.2 - 886.3 
16 307.6 - 708.8 716.6 
17 69.8 96.8 630.7 179.0 
18 117.1 863.2 234.8 227.4 
19 370.5 1151.3 245.9 741.5 
20 - 717.9 1828.2 888.5 
U.S. 16826.4 12877.2 5811.4 118336.5 
2054 
Appendix EE.4. Transfer Activities 
2055 
ROUGHAGE AND MILK TRANSFER ACTIVITIES 
CHANGE FROM S0LN.71 TO S0LN.75 
REG. HAY FLUID MILK TO 
NO. TO MANUFACTURED 
ROUGHAGE MILK 
(1000 TONS) (1000 CWT.) 
1 -2352.4 
2 -1120.3 -49907.6 
3 21.4 
4 -798.5 
5 81.1 3697.0 
6 -1871.8 -1691.5 
7 660.2 14044.0 
8 -338.9 -8762.3 
9 2840.1 147012.3 
10 -2248.1 -87230.2 
11 -108.1 
12 534.1 
13 -1245.0 -27160.6 
14 2248.6 
15 -2745.0 -20234.5 
16 36.4 -6742.3 
17 -328.1 
18 -696.7 -2267.4 
19 —1556.4 — 
20 1032.4 39243.2 

























USE OF EXOGENOUS CONCENTRATES 




























































GRAIN USED FOR FEED 














































— —446.6 — — 
-343.1 -271.8 -2426.1 -0.4 
2058 
Appendix EE.5. Transportation Activities 
2059 
TRANSPORTATION ACTIVITIES 
CHANGE FROM SCLN.71 TO S0LN.75 
ORIGIN DESTINATION LEVEL 
REG . CITY REG . CITY WHEAT FEED 
NO. NO. GRAINS 
(ICOO CWT. F.U. 
6 NASHVILLE 11 JACKSON — 125.6 







7 COLUMBUS 2 SCRANTON . - 41926.5 
7 COLUMBUS 3 RICHMOND — 8962.5 
7 COLUMBUS 5 TAMPA - 4793.9 
8 LANSING 2 SCRANTON -15713.4 — 
10 BURLINGTON 8 LANSING — -1609.0 
13 GRAND ISLAND 7 COLUMBUS 726.3 -
13 GRAND ISLAND 8 LANSING -13540.5 -
13 GRAND ISLAND 17 PHOENIX - 4.8 
14 ABERDEEN 8 LANSING -9846.0 -
14 ABERDEEN 9 MINNEAPOLIS 5360-3 -
15 HELENA 17 PHOENIX -2009.8 -
15 HELENA 18 SALT LAKE CITY -2964.8 — 
15 HELENA 20 SAN FRANCISCO —4904.9 -













12 FORT WORTH 
12 FORT WORTH 
12 FORT WORTH 
13 GRAND ISLAND 

























































13 GRAND ISLAND 










12 FORT WORTH 
2 SCRANTON 
9 MINNEAPOLIS 
12 FORT WORTH 
12 FORT WORTH 
20 SAK FRANCISCO 
9 MINNEAPOLIS 















CHANGE FROM SCLN.71 TO SOLN. 75 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
. CITY REG 
NO. 
. CITY CALVES 
(1000 
1 BOSTON 4 ATLANTA -206.7 
2 SCRANTON 4 ATLANTA -858.0 
2 SCRANTON 5 TAMPA 889.2 
3 RICHMOND 4 ATLANTA 144.0 
3 RICHMOND 11 JACKSON -171.9 
5 TAMPA 11 JACKSON -222.8 
6 NASHVILLE 11 JACKSON -1005.1 
7 COLUMBUS 4 ATLANTA 272.4 
7 COLUMBUS 6 NASHVILLE 547.7 
8 LANSING 6 NASHVILLE -124.6 
9 MINNEAPOLIS 10 BURLINGTON 1697.6 
9 MINNEAPOLIS 13 GRAND ISLAND -489.1 
12 FORT WORTH 4 ATLANTA 1572.8 
12 FORT WORTH 10 BURLINGTON 2488.5 
12 FORT WORTH 11 JACKSON 178.6 
12 FORT WORTH 13 GRAND ISLAND 203.0 
12 FCRT WORTH 20 SAN FRANCISCO -
14 ABERDEEN 11 JACKSON -28.9 
14 ABERDEEN 13 GRAND ISLAND -629.2 
15 HELENA 13 GRAND ISLAND -798.8 




CHANGE FROM S0LN.7I TO S0LN.75 
» 
ORIGIN DESTINATION LEVEL 
REG 
NO. 
• CITY REG 
NO. 




16 DENVER 13 GRAND ISLAND 1223.9 -
17 PHOENIX 18 SALT LAKE CITY 799.0 -
17 PHOENIX 20 SAN FRANCISCO 165.5 -202.1 
18 SALT LAKE CITY 20 SAN FRANCISCO -72.1 -114.8 
19 PORTLAND 20 SAN FRANCISCO -217.4 — 
2063 
TRANSPORTATION' ACTIVITIES 











2 SCRANTON 1 BOSTON 31373.0 
4 ATLANTA 5 TAMPA -853.5 
6 NASHVILLE 11 JACKSON -17551.1 
7 COLUMBUS 3 RICHMOND . -
7 COLUMBUS 4 ATLANTA 23151.9 
8 LANSING 2 SCRANTON -
9 MINNEAPOLIS 2 SCRANTON -
9 MINNEAPOLIS 3 RICHMOND -
9 MINNEAPOLIS 5 TAMPA -
9 MINNEAPOLIS 6 NASHVILLE . -
9 MINNEAPOLIS 8 LANSING — 
9 MINNEAPOLIS 10 BURLINGTON — 
9 MINNEAPOLIS 11 JACKSON — 
9 MINNEAPOLIS 13 GRAND ISLAND -
9 MINNEAPOLIS 14 ABERDEEN 5383.3 
9 MINNEAPOLIS 15 HELENA — 
9 MINNEAPOLIS 16 DENVER — 
9 MINNEAPOLIS 17 PHOENIX -
9 MINNEAPOLIS 18 SALT LAKE CITY -
9 MINNEAPOLIS 20 SAN FRANCISCO 



















CHANGE FROM S0LN.71 TO S0LN.75 
ORIGIN DESTINATION LEVEL 
REG . CITY REG e CITY WHOLE MFTD. 
NO. NO. MILK MILK 
(1000 CWT. ) 
10 BURLINGTON 11 JACKSON 17551.1 -7259.3 
10 BURLINGTON 12 FORT WORTH 27624.8 -
13 GRAND ISLAND 12 FORT WORTH -27624.8 — 
13 GRAND ISLAND 17 PHOENIX - -6445.9 
13 GRAND ISLAND 18 SALT LAKE CITY - -1413.4 
13 GRAND ISLAND 20 SAN FRANCISCO - -5702.1 
15 HELENA 19 PORTLAND - -15690.9 
20 SAN FRANCISCO 17 PHOENIX - 1266,6 
20 SAN FRANCISCO 19 PORTLAND — 15690.9 
2065 
TRANSPORTATION ACTIVITIES 











4 ATLANTA 1 BOSTON - -1885.1 
4 ATLANTA 2 SCRANTON - 5184.2 
5 TAMPA 1 BOSTON - 2437.0 
6 NASHVILLE 2 SCRANTON - 921.1 
9 MINNEAPOLIS 2 SCRANTON -777.0 -
9 MINNEAPOLIS 7 COLUMBUS — 1153.7 
9 MINNEAPOLIS 8 LANSING - 1440.3 
10 BURLINGTON 1 BOSTON -51.8 -
10 BURLINGTON 2 SCRANTON 6549.9 — 
10 BURLINGTON 3 RICHMOND -167.5 — 
10 BURLINGTON 4 ATLANTA 689.3 — 
10 BURLINGTON 5 TAMPA 512.8 -
10 BURLINGTON 6 NASHVILLE 1344.4 — 
10 BURLINGTON v COLUMBUS 3986.6 — 
10 BURLINGTON 8 LANSING -467.4 — 
11 JACKSON 2 SCRANTON - -3290.9 
12 FORT WORTH 3 RICHMOND — -1010.1 
12 FORT WORTH 6 NASHVILLE - -1033.8 
12 FORT WORTH 7 COLUMBUS - -1638.4 
12 FORT WORTH 11 JACKSON 175.6 — 
12 FORT WORTH 20 SAN FRANCISCO -5815.3 
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13 GRAND ISLAND 2 SCRANTON -1658.3 -2510.2 
13 GRAND ISLAND 3 RICHMOND — 847.2 
13 GRAND ISLAND 7 COLUMBUS — -3590.8 
13 GRAND ISLAND 10 BURLINGTON — 2713.9 
13 GRAND ISLAND 11 JACKSON 666.3 — 
13 GRAND ISLAND 17 PHCENIX 249.2 - . 
13 GRAND ISLAND 18 SALT LAKE CITY 447.1 — 
13 GRAND ISLAND 20 SAN FRANCISCO 5650.5 — 
14 ABERDEEN 3 RICHMOND - 162.9 
14 ABERDEEN 4 ATLANTA -725.3 — 
14 ABERDEEN 6 NASHVILLE -1511.9 — 
14 ABERDEEN 7 COLUMBUS — 3370.8 
14 ABERDEEN 8 LANSING — -1247.1 
14 ABERDEEN 9 MINNEAPOLIS 2919.7 — 
14 ABERDEEN 15 HELENA — 114.5 
14 ABERDEEN 19 PORTLAND — 1892.1 
14 ABERDEEN 20 SAN FRANCISCO 855.1 — 
15 HELENA 2 SCRANTON -905.9 — 
15 HELENA 19 PORTLAND 1606.3 -840.4 
15 HELENA 20 SAN FRANCISCO 113.7 — 
16 DENVER 4 ATLANTA -232.0 — 
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16 DENVER 5 TAMPA -646.8 — 
16 DENVER 11 JACKSON -1143.3 — 
16 DENVER 12 FORT WORTH -1030.2 -
16 DENVER 17 PHOENIX 575.7 — 
16 DENVER 19 PORTLAND - -236.7 
16 DENVER 20 SAN FRANCISCO - 521.7 
17 PHOENIX 2 SCRANTON -1815.7 — 
17 PHOENIX 20 SAN FRANCISCO - 113.6 
18 SALT LAKE CITY 2 SCRANTON -537.4 -
18 SALT LAKE CITY 20 SAN FRANCISCO . — 2521.5 
20 SAN FRANCISCO 19 PORTLAND -576.1 — 
